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■tinflp ll inplllq .«vinl l mlojJJ OuLgJI fiiniiir )pll 

54WI ^Ui ftwwi) 2uUll SjbVI 






ik-mi 



aJaljJl! jujujcIL! ^j^-itl aLI^i 



v.i.JlfiJt < a cga 




^j'i ^ U c_ujJl1I!j ^" flJI (<i-ujLliJ 4_auul 4 1 1[ 1 (i IxU 4jaj^jta ,j5jJL>jl *_l^n. 
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gitjtt JbdL*Xl ^Sll ^Ui ^mi 




A* JUL* 



I 






i-OJ 



2 ^ \ ^j t i i-JjjJI c_jjL?tI(Jl *_4 J) ajj 4-xjL>ijJ 3j-Laiw ^L-ALLtl j^j-Lajj rtj<; fr^jJ 4-^ulJ| SjI^VI Q-LaS> Jl^J 



cM 



^J 



(^jJI ^^JUjlJI ^Ijil *-* a-l<JaJI ajjjJI (3^(>2 d^>o (_y^il l-<jjjQ]!j cr^l c^hA*-^ 4-aL*JI 4-Lrjn-ujJLtj J-^jlJI 



j^C 4-Lll (j_4 J-^G 4-ijjjJuJl i_u-2j>Jl ^JlA <^uJy (^-J * tiaJ (^^-^J ^LJkLLtl j^j-LaJj ^.p^jL^jJ 4-^ulJ| BjI^VIj 

■ Ciljl^il ^Jl^ c_jL-u^^dI iJU^ ^ULJu ^Ul JL^auiVlj oLIllUiJIj ^uLCl^VLj 



^l-ALuLI jJi^-Lajj p j <; t^ajJ 4-4Uu! Sj! jV! 



gitjtt JbdL*Xl ^Sll ^Ui ^mi 




I 1 i A Tk 

"IT" 

^ uxAj C-JjJuJLI ^JJ 4-JL-uj (j^^aJ £)) JuV 4-U-2j>J| 0Jl& 4j! Juj ^'^ ^Cj-*-" U"^ 31 ^ oi 



J 

o> a, # # 

4-LILj ^jLcjVI Jlju ^l-iVI SjL^cj ^JjlJLj tJL-oHj Ij^Lc L^L-cuc ^jj^=uJ c£Lu-u!j_i ^j_4 S^Lalu-uVI (^^ic ^y~>j^Xs 

.(JJLlLoj 4-4Jl>*j T'LujlU 4j_^_^j £.L2jjVI ^_ ^-AL-ujJ (J^J j*C 

ijlj-^j (^-^JjlII Lu^Lcjj (^UjJlIII Luljiwjj 4_aLc. i^Lcail ^J-^aj (j* <Ct qX\ J-^s <J j Sj^dJlJiI 0Jl& aJuijj 



c-JjjLltl CjIjJl^ (..f-t-oLuJ 4—4-^JjlJI B^Ltl daj < cLpJ <j-ujj JljJI ^_ LJj^p* LLcJiicIu-ulj 4-^jJjlXI AjI Jl>* ^c Jl^dGJI 



gitjtt JbdL*Xl ^Sll ^Ui ^mi 




^-^ (jr i^. *ufcJt£.L-uJ ^pJI iijjJLl ^j-a AjMJI jJl-ULj c_J>LLaJl Lul^S*} ^Ijuaj ^J\ e-3jLgj 4»uiL>JI oJufc 

i_La_2j CjLpI Ju>J ^JLc (Jj-jL^reJJ 4-^al jLJtT(-f-ol 4_L<Li^Dj jL^j>J| <J-<^ 4-j^kajj aJbljJll JljJu3&I<J ^.Jj^aJI ALkaJJI 

.aJbljJll JuJu?tI(J ^yj^^aJI aU^JJI £>£- 4-aJuLa . 1 
.*j3ljJtl JuJi^tlJ ^J^aJI a Hall 1 Cili^sua .2 

.(JLlZL-U Z I jL^>* A) jLStH-L^U Ju^jJI .J 

Lii&jl J .S^j-x^jJLl ciaJiiJl d)Lpl Jl>*| c^C- ;J J t^a-?eJJ _iL^j VI <L>JL*-4 A-tiL^sj Sj^j^VI 0Jl£J Ju^jJI A-tiL^sj 



I ^ic Lijju>ij (^ojI c^IjlaV! (3j^^** mj^^-^' cri ^j-*-^' (J^^j-*^ (^-^^^^ (J-^*-^ 3 o^ u * jL ± juj 3 A iz/*^ 

^JUL^ Lu_x-^1 (jV^ LjJl^^ TtLIu (^-A SjLJLl ^Jl-A ^jL^ (^UjJlIII Lul^iw}j (>L-<-ujLi^JLl U^^^Laj ^jj-*^^ 1 o^J 






fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 



3b>L4t 




i 



cJjj^faJI <L*jJl>Ju ?.L>* I 3^= ><* c *_3Ll1| ^JJtJl £yz <LuJL>J! 0Jl& ^jj^aj £)) ^JLajj 4-jL?c_u-u 4JL<-ojj Sjjjl^. 



( AliAJb^Ltf JUrjjiAj£^(^ji^L^^JLM6^>Yj4UA^IjLJVIuUI^ ) 



1 



gitjtt JbdL*Xl ^Sll ^Ui ^mi 




utiftlj^JLAl! 



( oL<-uj^Ij>j ) *JMjJJ jL-jjL5tU ^j-^JI a! k;tl flj_if <j_C J <^a ^jLu ^1 Urt <JI c_jL^=JI I Jl^ <^Jl^j 

(J-L-i^Laj (J^Ui* ^j_^ ciJujj L^j 4-l^L>J| CjuLujl>J1 ^.Ij^j 4_tiLx^Dj L&Jl-^jj L^jLloj} ^ic ^JLajlJ! e-tJjJuJlj 

l^i jt.l Cj-cJjJljJIj ^j ail ^-JulIU 4_4utJl 4_Lrjn-oj-ll £)_4 3 Jl^jjlII 4-ijjjJuJi 4-u-2j>J| p j g t^aj J-JjJ LS^J 4ju^Ibt4 
** ** * * 

p < u-OJ ^j Lai) (^j-Slj^ui 4-JjjuJI JL-Aul^JJ *j3|jJu JujLStjJ ^.Jj^aJl ALkajJI Jj^S-t ^JjjJU-ajl 4-xj^jlJI 4 ^=3 1 g U J 

. 4_>^L(-..lU 4_i_aU 
: L^-Al CjIjLl1£.I 3 JlC Tt-flit I I Jufc f-A-^J Jut£- jL-LklVI £_ Jiiwf JlSJj 



oj—uuJLAJ * ' j t u *Laj.1a.U (^^-Lc C-Jj JlJLI Jjl^j>iJ <^-4j>iJ Jjl^jLcj da ' " j * J^""" 1 luJ L-Jj JlLuj <j-uj Jul a Jl2j £)! : 2fjl 

if 

.CjuLujl>J1 (3j^J Ju^jJI 4-J ^ TJ^ ^r L^t-xi^lj ' >^j j J ' ''J ♦ aJuu 4-dc -^-*J L^j 



4_5lj^1 4_3jm_4 J^L^ (j-^ Ju^sjJI 4 jUr I§_ aJl?cIL<_JlI jL^j>JI CjL_ljL^3l^} ^-^- SO^ 1 -^ ^AhHJ O' : W^ 
.Ju^jJI 4_il<^ £- 4-^j^LJI BjL^Jll cbl <«^lj c 6j$y % $\ £-A J-rtLsuJI IL. C-JjJlUI (^JlJ 4-SjJI *-^J 



4_lL<^1 (jjQ ^-IjujI ist-Lj-UJI A- gJLiaJLl ^.Liuj A-lo-^d !§_ (jr lLaJi > l J-cJLujJI (J3 JLl c-JjJllII c-JjJuj £)? :1!lJIj 

ft 

(JjIJl^Ju _iL^j2l (J^jJ^J Ju^jJ! 4-JLaaj 'JJJ-^J i 4-2-LiJUJJ ^-^dJj^=lJ| p_<-ujj <^Lojl^3lIu-uV1 



.ajj^=d -itj^ 4-j} 4-J * ^'J (jij i 4-^j>^jJ u-^JLiw 1 ^i ^^ (J^^^ O' ^-^' (J^-"'J 




■o.'iifl(| lliiiji]||q.o.'inll pilnlll nnlnll iiiiiiiif ||)ll 

gftLUI ^Ui w*«^ 2ULJI h^P 



^ 



^i^IIJjJ^J^^J^UiUI 



L^iI^jIj ^IjII JujLrel! ^j^-ttl aLI^JJI 



u'i Q U c_ujJl1I!j ^"i aJI (<i-UjLliJ 4_aL*JI 4 i u i n IxU 4jaj^ta (jj^JL>jl *_uj^v. 




v»i* 



L^liJJj gitjtt JbJLatt e^l ^Ui 



fruit l^ji 



^tjttdbdbul^j&tftUttlt 







UaIj^Ij 5%(>t( JUJLfliU ^jS^I ^UmII t ttljVI 3JL^>1< 

.jjaljJtl jjjLJtll ^j^-itl AlJaiJI a^4^-4 ^i^, c^jjuLJI tdjlJLWl 



.x-^ljJLl JujLselJ ^jp^-ntl ALIaiJl A£4i-4 ^^i^. l_3j^juJI .1 

.^IjJLl juji^U ^j^itl a Hall I ^ l^jl^JI ^^ L-ajjLiJ! .2 

.^IjJLl JLjJL*2l ^^saJI ^Lfe^iH c^Lil jl^I fois^ ^^ f^a>jall .4 



g^uif (< 



1^ '^ 



6) :uj)d£Dg2j2tltfjl( 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


p^-U-tjVl 






























c^jJlII Cdj 
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L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



cjujia^t 



^(Jbd^e^l^O^I 







2UJLtt- 1 



JljJL>iJj oLfcL>«j^l 4-fljJtX S^LkJI of Jlj ^LutJtj c. 



^ 4!b*j (j^jVl 4- (j'-^y Ti-U LaJU£. 









(J^h M<tl jJajj) <-j2jU m<VI JILa ^j^LlSJIj Jll^jJJ l JuLaJLl CjIjjVI q^juj ^jL-ajVI (juuu-ul ^j Sjj^Ju (j\jtiu 

JjjLiL <LuJjJij CLt-iL^a tcjLjJlK (jf Vj £ju& Ju^jJI C ilj-it (jL-ajV| a|jl3s!u_u| £)-* (*A>M Lz^-J nhfl** L T x£Xui.a}\ 










(1) 



c-jVjU,r,yi Sjj^> : ( 1 - 1 ) J^dJl 



JvHjVI ^ ^3 ' UJ 



i-^j-U 



Cy> * j y^ 



(1) 



-2- 



L^liJJj gitjtt JbJL*U ^j&l ^Ui gitjtt JbdL*Xl ^Sll ^Ui ^Ut! 







.L^jLjjIju^} 4_3jjl& Jj^e_4J (jloj^l (^i^ 4jl£j i^\ JjJL>*j L^sua (j 4 ^ 3 J CIjLajj^ 



4 fltVlVl fiX-tt J-^ 6-^Jj £J*I>U JLJJUHJJ ^}UI 4- SHiP^^yi 4<)tVlVl £y* JJL£. dil Ju^l^l ^J 1 uajfj 



.<jj)iuti 4^jjl o^ni *j oU^mi <jt u 



Cr JLi o>L**£9 < ^>^' i^^UI 4- i^>[± ii^u ^LajLiri mj U^j (Decca) L^jj < (Loran^lj^J 



^j JL-ojVI ol ^a j A j^l>£ <^-p* 4aUL^JI cjlSlkil! 4-aIju^i^VI s ju^ j-uju jii\ jjjIjJI ^qmIuj] 

L^HjSJ CjjI <Vn ^— culu L4J] <j_c ^ tia3 i^-ajLJI £)_& Sjoj ^-^ cA^X^uxa ^ LaJu z L$j| V} / ^ ^1 tx: 



(,..<- r (i 



( j-a_caJl 4--cvjj 4- J— <^>l^Ji 1_JHj3j cr-^ <*J^t2— "4J ^ ^txWl ^jLJfe ^^ au Cu— IljLoj 4 4_uL^=aJlt oL-^M^>-^l 



(transit system) c^t>ui jUSL ^jju u jl (SAT-NAF) ( dii: - c^Lu ) ^^kixi ^_ c^ 



.J_tiSj JjjL^ta L6JJLCJ j| Jul! 4 thth^r ) 4 4-iCLLlo IjL^I AjLJtlLmJ L^Jj^aJ |j klJ 1 ^1 i^ % ^ C-Jupl L^I^=aJj 
(^| (j) 1 <>^i 4 Sj^JLuaJl L$Jj*$jk| Cj|^J>jJ3 < T <-LLriJ i^Jl^ 4 a ts*i) 3 JjL^^o TtJLlj (jr^- (Jj '^>H ^j^^-n oj V ^LlJuj 

(DOD) tjL^i^t l^juj (Department of Defense) L^r^f ^_ ^ jJt Sjljj Ua-^ ^1974 

^ 3j^-^Hie-4 4-JL^3 (jr^J ( NAVSTAR OPS ) aII^j ^.Lb L^lp- (<U Jl^J 

( Navigation Satellite Timing and Ranging ) (Global Positioning System) 

tc_^-u LcJlJ^. a lyoJAL-C ^ IL>» cla ^ <<3 > ^Jj^~"" i t-aJtil CjLsI jLJtTt— t-oVI ^ Lc ljj_i-^-2-^ L ^t^J a! taJJI ^jL^dj 



-3- 



L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







ob ( Selective Availability )( SA )" BjLiiai sj>Ui^V! " ^omm L* j^a : oU^vij Umll 



( i^ijJi sj^ji jJ^l) f 2000/^u/l 4. (Selective Availability)( SA)" 

:(GPS)^!jJ!Jbd*21^*l^lliil!.- 2 



S^jlUtl a^jJLj aJsljJtl JuJu>o *jj L^JMi*- £>* fjji\ CjL 



5c_L?e_x-s^_t 



j 




■i 



BMS&raMi$r$S$,. .''.■ ■ 'ii^rSSK^S^ 



£ £ 



GPS -SI >SI ^V Sjj— :(2-l) fSj JSJS 



C-Jjl_2j L-4 A I tX /tl IjLjfc £.Ltfajj ( J l*^ Ju9j 4_L^3iJ^32l 3jU?fclLtl CjLjVjJI 4-4j^=U>J L^=JLc j^aaj a 1 tx / 1 1 I JlAj 



i_i^3Jjw<32l 4_4j^=u>Jl L^JLc O n! gj < tj| (^p-5lj 4-SjL 



XL 



c-JjL^tUI ^j-4 ^Jl^. I^jlu (jL^D a Haiti I Jl^ n! vl 



01 



^jJIj Transit cl^Ij^I aU^j ^0 „n Lc cdLLfc ^L^ a 1964 aLc Ijl^jl^j <-jj>LiXI oLLl 



L(-f.r.J 1 J I <\ ^ 



j i^Lodl i-^jii^ 4- ^1 ojn^n 3 juc aU^iJI I jlj* Liijf jl^j cAh^Ij ^UjlJI SjIjj r i ^^ti ^^j NASA 



-4- 



v»i* 



L^liJJj gitjtt JbJLatt e^l ^Ui 



fruit l^ji 



^tjttdbdbul^j&tftUttlt 







J^-j-^D) J-C *_<-ulj J^LLaJ (^-±C 4-XjLua^ rt-^300 i^=U_<I/ JJLLLoG J-& 4J.4 ^_<_uL-U 21 C-SJuJl (JL^SJ l^UJjJ^-^>J 



'Cr^il t^J^W ^J^i O^J^' J^H 3 >* *J^=>>* L^Li^! t^J^ 0"^tj 4- ^^PlP^I J^ OJ^L^u jSj 



^_^U^L]| i^jiC^ 



4 ^jlUtl SJajJI jL>ol ^^ jjlS j^ <jL^=> ^liaiJI I Ju^ o! <^>JI ^j-coi (>^3lJj 



JJl^. <j) (-.u-loj cdJjj ,J_^L^=JI ^J-JI ^^-Ic J^jj^ Jl-usj 3 Jl.^ ^^.Li tiJJjj jLl^i &Sc <J j J '^" t SjjiaJl J tlaM 
^Jlj_^ Lu^Sj )4_xjJlLc CjLcLajjl (^£- <j^jVl (Jj->- JJ^ C-cjL^d a! taJLlI I Jl& jL<^1 q\ (j)\ 4-3L-o VLj .lJu-^jj 

ju^. L^jL^j.^ J-<-"j^ cujjJIjILJI jL^Ij ,4-ui^j2l i-xjjL>JI (JLsc^j jh^=D) Bj^jLLc L^Ll^j Lq-a (< La ** <^=dI lUU 

^jl^dJ j^tiL-ujJj 2 I 4-iilaJ jJQJ! 4ju^_u (jj^aj tiJJ Juj j^j-A L^pa 4UUj j2jul& L^-4 1 jU (J-U La f-Lf^ -*-^LH 



4_ 4-^.Llj-^JI jL*j3^M J-i^l-i S^j-^jJLl CjIcLloJI 5-ilSj (jl_3 1j>_o4j .4_ilc ^^ La £)-* Lr^-' ^ J ' "jkl li *jj ^=3 tl 
Sj^-kVl CjIj; Mill 4- JUAJIj ^1 JJ-taUl i^u edJ jj ^^.Jl L^JI cJLaj <p]| iljaL ^aj ^ S^loJI ciiJj 

:NAVSTAR GPS jLl^L. _j TRANSIT c^h^UI r LI^ <^> aJjL^ J^ q^oj Ll^j 



ul IS jLlujl^Ij 


TRANSIT 


ijjLSJl! juLdLi^. 


^24 


jU^i6 


jU^Vl ^jir. 


^^7,0200 


^11000 




ic.L_ul2 


^Ul07 






aJiJL^s Cj12_j! 4- 




^26500 


^7450 


jMU j ^^ ( ^ '^ * 


JjLlcL-u 


r LT4 


Ju^jJl SjUs 


OmIL^-u-a 


^^! ^L^LLLf 'III' M V(,(ir 


SJ^-i oil aSjJI 


~V «♦ -^/ 



-5- 



L^liJJj gitjtt JbJL*U ^j&l ^Ui gitjtt JbdL*Xl ^Sll ^Ui ^Ut! 




iGPSak^^jVl^^kl^ 3 

(j^_j <iluill ^jou SJ& L^jLjI Ju>J -iL^>o} ^HJ CjLjI Jl^VI iJ^jse^ 4-La-aj LIjJlJ o^ 3 J-^J .c-SIjajVI lLLIjl^jj 



o-^lxu a^^IjjJI oV^Lai ft jiit^uLjj (JStf I ^l^oLpI jl^VI i^ajk* ^jJwf cUU: d^j 3 Us;tl cdJj 
*jl jus 4-j^il £^j-* o^i ( isL^tl ) l^jJLI L ^. J^aj GPS ^IjJll jujL?tl! u j^*1\ aUsiIII ^jL^d <j? jl!<^ 



p ^ c-jL-tjL>J 4-Sjjio J} 4-^L>o Luis (jlsjVI (jr .lc L^jLjI JljJ -iL^>o} -*lj-U 4-La.SJJI (>Uj CjLjI JlswVI ^jl«-l 

S ^pDj 21 (^^iC 3_ij-i^jJu 4-La-2JJ!j ^X.LLl^JI j g £j| (j-U <L3LuJU 0Jl& f-i-p 




4 La-SJul (^t_J 4^LujlU L-J Lear*. i-JL^. (O-J < d J*^* L - 3j*JlJL<-cl3 4-La_4-<-ajJ I 4_u-oUjJl 4JLiaXl 0jL& Jj*. ^JJ Lljl^j j±3 

t^^^X-Lu-^JI j^-SJIj (jr S aJaljJll JuJu>o jL^>ij 3^j-^>jJlI 

:<JLuJll 



S (J-G^U-u JlAJ SjLu-aJI VqjU^2ljluli ^lll 4-^ U-aJL I (-. clot*. I .4-CU_u/^-^dOU <Lc.ju-aJ j,.LluJ 3 J L-l-t-u CtJ 



: c_jIj^>JI 



. ^120 = kclu2 x ^L^/^60 = iaLJi! til 

<pll SjLiiVI jf i^jJLt 4^1^ ^jJt c^^it Lui^ ^ J^u GPS ^tjJLt juji^li ^jj^JI f U^Jt dUjt^ia 

^^pJtj ^J-jJaJt icj^-i-u ^Jb 1 ^irj^m Cp-^tj 4-L-L^J Vt Cj^ U-Sj uxXt ^J} J i/iT) (J) J} ^X-LLj-^Jt j <\ c\\ f^yJZ (j 1 H M 

S^j^jJll su^tlj j^U^J! j^OJI cr>j isLJL! ^La^ pl^^L ^^V ^Ij^J! ^_ U>\h I ^299792.5 

a! taJJl t JLjJ 7c-pJ t Jl^ ^^=i 3j^^ ^j tjJLs^j GPS f^tj-tt JuJi^tlJ (jy^J^tt ALkJLJI t j o < a 4 j ^.Ui^. (jj 
I j LI Sj ^— lisj V I J j-Sj uxXl ^JJ ^X.LLl^J! j ^ SjI ^j_^ 4_^^L2J| 4-^jJLI J t^aJ ^ ^- <<3 I 4-L-l^j 2 I ^Jl u-Sj t uVl 3j j^l 

-6- 



L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



cjujia^t 



^(Jbd^e^l^O^I 







."Psedo range" 

(Ranging -code differential) Sj^LiJi ^ji* ^Li -1-4 
(Carrier phase differentiabj^ku a^UJ! jl^xi ^LS -2-4 

(Ranging -code differential) Sj^lsji ^ju« ^L* -1-4 



JLJt 



c_jLca^ o ^-i<n Jj^l Cpj^h a^ 1 -* f I jitl^uLj < (jUI o^jJI) (j^i-iJI cxh o-*^' c3j^ ^^! 6 ^V 

jLII (J-^jJI vv ( f j JaJl 4X.j^-u) i^jJLl 4-Cj^_u = (J-t-Sj t-aXlj j qJlll (J-U 4iL-JLl 




5j,rt Mill ^Jlxj (j_t/LaJ9 4_^jjJi3 : (J - 1) r<^j (J^J '"' 



-7- 



L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







x (Carrier phase differential )j^kll 2uu LaJ I fc^JI <^Ll3 - 2 - 4 

4JLcL>Jl i^j_<Ju J-^L^aJI jj-LaJl CjIjj.} Jlju (Jj<T< m<U ^J-Sj rt-J t (Jj-Sj m<U jl ^^» £)_a SjiJjJLl <L>*jJjj j— <^i 



q o^ti Llaj (phase Ambiguity) jjJall o^>^ jf ( oUjJtl ^ ^p^ji jjuJI) i^p^^Jl oUjJtl 






a-uJ^IjjJI 4j^L*JI £>* (J-lSIL-JLIj j^-SJI (^_j 4-^L-JLl 




jjJall AioUJl ^_^1 L^liB AJL>L ; (4-1) ^J Ji^ 



: 4-^Lk iIojj?eJL<3 
^_<-u ^4 jjfc L^ 4JLcL>J! 4^j_<ui ^j^jJL! (Jj-LaJlj 4 ^_<-u IV jJb \^i 1 4JLcL>Jl 4^j_<ui ^>^jJL! (Jj-LaJI 

ti-JLlJI 4_u.^ijjJI 4J^LjlH I|_ L> iaJjJuJI ^ U^-JLc J-i^u>ij(Ll) -i-ipJt a| JiitlL-uLj l^roL^ ^j^au^J 4^1 mi fl 



-8- 



L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



cjujia^t 



^(Jbd^e^l^O^I 







^Lnll^jjVl jjpJI^IjLiiuiliJU.^.^l = ^0.1055 = (360-2 )>< i^XI J^ = ^L^JS! 

(5- D^jJ^^tljJ^I) 



3j*_^j>*Ij 4-i^.LLc^JI jL^^I 4-La_<-ul^J (^j-j>JI i*l*_JbjJI i-2jj*la (^-lc I— uXjuj] \j^£lsl* a! taJJl ^jl : JjVt 2j_LaiJ| 

.4_uisj 2 1 (J I j-Sj < u 2) 

&LuA.\ c-»l ,„>, ^j_i GPS w jj ^ 11 c^LpljL^VI fU^ Cj)-* .^-i-^t li*£ JU^=V :3_ulil1 Bj-LiJ! 

****** 

^»- *• 

j*-^-SJI *-^j-a 4-£j*jlx J J ?:LL>ij ^^x-Lu-^JI j*-*5-SJIj ^-l^ojVI J-lSII-cclII ^u i^L-oil <L3j*j*_a jijj?e_^j :4ju|jJI BjU-^JI 



^c^ 1 



3jlju j*3LHj L^jJL^j <J^L>. ^-clLl^JI j*_*5-2JI ^j-^ <LoL2JIj cj L^j-U-<JJ 4JLaL>JI SjLtiVI <j] :*L-<-ulaL>JI 3 j La ^ II 



.CLdbjJI (j^aju j^ 1 "" L^Jjlj>o Lq-4 (^jj>JI <*_3^1iJI 3 2 j La j ^jj^I c^^liJI 4-Ltla L4I4 J-al^C 



^19950 



Ionosphere 




Troposphere ^i^iiii^^i® 






... . .. . . . . . . . . . . . . . . . . .... . . 

xil^tJl jj^-jJi] ^j^Jl ^Uaill (JA£* °bj£k ^cjJajj; (5-1) P&J LP^ 
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L^liJJj gitjtt JbJL*U ^j&l ^Ui gitjtt JbdL*Xl ^Sll ^Ui ^Ut! 




4j?e-4 Jilt I J! 4JLcL^3l11I j^IjJlJI Ll^jJjJ^=lj *_a A^f-SI J-^ ^> Lr^J-^ 31 -^ f-^J-^ ^i^^ aLI^J CLcjji Jl2J 

.oUL^iU Cililiil oL^^ui^D i2-£jJ! Lluuj^l>JI9 4jlxLuJII JU^Vl *-l^2_ .1 

.4j^-lJI i^^Ltlj 4j^c_JI i^^Ltlj 4^>>Jt 4jx}LU Jl <jc] I§_ Ll^uL-uI Lali^J j^lLsu .7 

.GIS L^IJ^J! cjLuIjlxV! (J^ «_« tdl vliVL 
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L^liiij g2tjtt JLUatt ^Sll jtL&UI 



cjLaio^n 



^(Jbd^e^l^O^I 







: Lu-UJ^ Q-L>J 1 (^lc 2— 4-Lu/Lu/2l lJu )L*lll / u^JLJ 

•.(Earth) <>jVl - 1- 7 



J-ua (^J Lstla "* Vj N ^ '" O-"^ i-cajLJl TcLa-tjtj £)] . £-1— 4J 4_ujJU (^1 CjLLa-LStaj jL>iJj jL^jLj ii^Lsta JJ^J 
3jj_CjJI £)_4 3_i Justa j^_cj 4»jjLal<a CjL^j Jljj ^ju^jJIj (JLl^JIj ^Jj^ < all {^a 7^}^ 4-1l1>J| ^_ jjfc (Jj p laj I a 

J^U-Jtl) I jl 4— LlL^J J_pfcl^-UJj £)_£ ^J-^3lJ /^J (j| 4-JJJLjLOJI (J-^9 LuojJLlA JlSjLjC 7C-La-CXJ j_& ^>*i ^ojl^-^j .jl Ju>o 2Mj 




( ! ) ^knJi jj^ j^jVl J^ c^as :(6-l) fSj J^ 



diS jij V I a£jJj (j* s j jj^a n ) 
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L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







:(Geoid) juSa-^JI -2-7 






^ 






(Jj-^-caJI £*-£>. ^j_4 ^L^Ij^Cj-lUJI dajj^iJI L^^Ll^LjJ I|_IjJL>JI f-^J-tt c^^Ll^Lj L^J^t (Ji 4-LaJiJ ^a cJillio 
(Jj-^—coi! ^j-tL-^=LC (JLl^Jl^ . p taj I ^ J^3L-tIaJ ^dj V! 7c-La-tjtj ^ Lc 4_3LL^3i]| *_jj^j aJlX. 4_^£. 7*-<-^y (Jl— l>J!j 
4-Ju-Lqj (J-L^LujJ JlJL*-4 ^-jLjj^ 7c_La_<-u I '^jl J-& (ij Jl_xJ^-4J>J L^ . ( J^Ltfa.U 4_JjL>* 3j*j_l_^d ^Lj-^=3 (J-^=l-<1uJ 




. LuJd u ) 



jjjj^l ^k^ ^j^. :(7-l) ^j J^ 



^j**]! ^UjjVI ^j^I 3 J 



JjJ-uulVt JLJaui 



Jjjjj^J) ^cjxut 




jjj^Vtj ^j^ j£ cij^ c^aj : (8-l) ^j ^^ 
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L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







: (Ellipsoid) jlj^oJVI -3-7 

^-LfjL>JL 1 I Jl_& l-Sj^juj .j^JLjl^J! &jj-5ejs (Jj^^vJillipSG) ^j-^-SLj *_La-S (J'JJ-i (j-4 /^L^ (J-^Lj ♦ k>3 rt.Larse.4 ^C 

: 4j3>LJLj ^ La *j (^ jJI I <L^laJLaj j 





±j*Ji\ lS^ j^jj :(7-l) ^j J^ 










3^J*K$% : :; ' : ■■■ : --' :: '-- : - ;; ' : -%^S^SS 



(j^jVl £ck^j :y^^Vlj ^Jj#?Jl OH AS5UI ^ajj; (8-1) l&^ 
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L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



cjujia^t 



^(Jbd^e^l^O^I 







: GPS g2ljt! JLJJbOl ^JiSJl ^Ll^J! ^ ^JL^mi uLul Jb>VI <&J - 8 

.LJs! JL»JI ciLfiljL^VUUai- 1- 8 

.( i.ti.1 >i]| ) 4-llujJqjl>JI CjLuIjl^VI aU^ - 2" 8 
7c-La-tjtj (^^J^. £.|j_<-u LJLt2_i I JljJl>o 4_La_2j f-^J-^ -iJu>iJ (^JlJI ALkaJJI j_& 4-jLj CjLuI Jl>*VI ALkaj lJlj^aj ^j-^=ucjj 
: 5-aj 21 jul&LjlxI) A «i ka » * ' 0jL& ^)-^ r*L^-> (J-^ 3 4"J^>y (jl S-^^^di .(^ULjC (^jlu-tjuc ^_ jl plj^dJI ^_ jl ^dj V! 



jjL?s^j O^J VI L^^- 4-LaJilJI f-^J-4 £fL_ J 4-J^LjlJI 



3 n t^*<V< tf juk CjLuljbw 



:<jil>i>JlciLi51jL».VI*lJftJ- 1- 8 



4-OJlC. 



^ oMiLi o^jVl ?J* ■■■ ty ic 4 us:ti jiuj ^f (3-Dimentional)jLu^l ^Mi *u«i ^ 



Tela— iju (3j-^ ^ La-SJu) £-L_<2Jjl^ 4_4_jlojVI S^ ^- a II ^ Lc 4 j <; A jj I ^dj^juI Lksj—La^^ ^Jj LaJI i La j ^> >. ^_j^Ia (j-C 

I •, tt 4 ^-1 Sj 3 U^:tl el ajl pi J< Luk SjLiVI ^j. JljVj «((9- 1 ) < o-flj J^ «UI jJ^D.Jbj ,„.tVI 

<--<-It^3iJj 4 ( 1 U~ 1 ) p-^J (J-^3L-Ja]| j ka >1 t-Lusj V I ^a JjjJLj j^?e_JI tu^jlu £yz ^j-a-jJj Jljj-uxjJ VI £ys ALkaJJI 

.( (p, X, h ) ^LJ! ^tU! ^ aU^U! !a^> 4_ a^^UI c^Lp! j^.1 








^S£4^s£4^s£4^s£4^s£4^s£4^s£4^s£4^ 




..-.■■ ■ ■ ■ . ■■..-.■ 
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L^liiij g2tjtt JbJLatt ^Sll jtL&UI 




cjujia^t 



^(Jbd^e^l^O^I 






(I) 4Jall JjJa kk 



LH%>* Jj^-k! 



^USjVI 



f tjluiVt 6 







f tjluiVt SjJlJ 



(T) c£j*Jt lal S^ib AjjIJ 



X, JjJaJt Jal AjjI j 




u^j^l 6bj J jj^ 



i 




( (p, 1, H ) ^IjM otf l^yi f^ c^ja :(9-l) «^j j£Js 



^jjj^vt e^jvt 



jjj^uulVt JtJaui 



ALiUt £l!3j| 



jjjjj^]j «Jaui 




^jj^-JVI fcliSj^lj *Lij]l ^liijl oh Jjill jl-jj :(10-1) fSj J^i 
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L^liiij g2tjtt JbJLatt ^Sll jtL&UI 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







(jjc 4_pac ^ oMiL. ^Ij-flJ! (jJc s us:ti jiuj ^i (3-Dimentional) jUj'^I ^Mj ^U^ jj* 



.(( 1 1 ~ 1 ) ^j J^-n M<tt jJ^jI) . ^jjJj>JIj ^JL^-tiJI ^-lU-2JIj (j^j V I j^sjw^j 



jUll Jjfall laa. 
(I) AJaiL 



jUll Jjttt La. 




z 

A 



(i)AMUI £lijjl 



f IjluiVt Jaa. 



(I)*LL11 





AjsujlaJI oij^l C^ui 



Y , fljluiVI »>(J JjiuL4 



■■'■■ 

.:■■".'. 



■: : 
.:■■".'. 



■■"•■'.- 
.:■■".'. 



.:■■".'. 



%-%•%«**$ ■ 4AI;4<&V 4^4Ay-4AV^4^4^4Ari'*' : 4^tAV-iAy.4At;4^4^ : ,S.'* •' 4^4^i , *?i'*^4-*?$ l 

(A>ljill )Wj^' oU3t^V» ^ jc-ja^l 1-1>Sj J^i 
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L^liJJj gitjtt JbJL*U ^j&l ^Ui gitjtt JbdL*Xl ^Sll ^Ui ^Ut! 




.*j^j ( GPS) jSI^JLI juji^U ^.j^JI ^U^LH *LiJ ^ <_^=l_^=J1j 
^o j j ^"j cuij f Lfc^JI oLi^* ^ Lajju J ( GPS ) J-ai^l JUJLftll gi&i j»L&UI .2 

LjJl_o£. ^.j (JLc pLajjLj ^^j^l (Jj-^ 4 rth^ca Cjljljua I2_ jjJu 4-x^.Lu-^JI jL^^I ^j-4 icj^jse^ 

.aJaljJll juji^tl! 4-a.faje-U 4-<Joj^I ^u ijjLl^ 

^ L^>iGPSai^!>)^l^^i»U^!uLu!JL^! jL^V^UVld^l .3 

4-^L(-..l11 ^j-uLl2J (jO-2j^Is dJu-A £)) LUlcj (J J^~ < oXlj ^^ 1 ' t^aJl j ^ SJl (J-U 4-3U-oJu ^j-uLiS (3j^ 

(Ranging -code differential) s^LUI ^ jua o^L^ • 
(Carrier phase )jjklt UaUJI i^jJtl o-^ • 

i-ibiJLI gUI j^Lutfi L^ L^_i t GPS jJl^l JUdatt^J^a! ^LkUl uUU&uJ .5 

( (Ellipsoid) ajj-uiJVI , (Geoid) 

4_j^Vl l^Lb^GPSri!4tdL>d^<Jja!<rt^ .7 

( ( 4-t£l will ) 4-LiuJj qjl>J 1 CjLuI JLxVI aU^ ,4jA| Jl^JI CjLuI Ji^Vl aUoj ) ^LaJLseliJL 
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L^liJJj gitjtt JbJL*U ^j&l ^Ui gitjtt JbdL*Xl ^Sll ^Ui ^Ut! 




0-& J_U^JJ>JI ~ J. 

J-& Ju^-cojJzI ~ Z 

- 1 cjLj! jlxV! UkM 4_ Uj^Ijj c_^iyi cUj^l <> - 3 

- - 3 , - 2< 

S GPS *JaljJtl Ju Ju>u aLIoj jUM crjuj ^j jlUI c^jjul^lJI aIAj jU^f (j^j Jij^I >^^' • 1 

S GPS ^j^tl *J3ljJtl JuJu>u Ali^J J-*£- Sj^n^ CiljU^ j^jl .2 

S GPS ^j^JI ^IjJLl ju jl^j ^ Us^l CiVU>l^l j^c j^.^1 .3 

L^l 4^jlj La r>ilj SGPS ^j^tl *ja|jJJ JuJu>u AlJaj 4_ ^ajLitlu-JLl euLul Ju^VI 2 ^\X\\ ijj^La 

( ) ^ijti ju .^t^y^ti pitx;ti 4 . jLJticJLl ^^k^Jlol^l jl^VI pifc; - 1 

( ) l^jl jl^ pL^jL ^IjJLl juju>ij aU^j jL^ Z 

( ) .Jj-SIujlUj j *2l\ (>u 4-^L.JlI cr A 4-jjL^=JI 4iL-JLlj ju-^-Sj - J 

( ) .daJiS 4Jj^3lu-oa]| ^PdIj^^U aJlJcIu-uJ aLIoj jjfc vJr IS ^Jj^=JI *j3ljJll JuJu>U aU^j - T" 

( ) .4-c.L-u Z4 (J^3 L> ioj^l J^>- iLaL^D 3jj^ f-^tj-U ^^>^ ^LI^ jL*^ JJ^ ~ ^ 






£=, 



{£!jj!j!j*j! 



" - 



^jj_^=JI *jbljJll JuJu>u aLI^j 4jI Ju ^c 4-pojlu 3 Juu 4-x^ j^sju *JbljJll JuJu>u jL^->- (j-C IjUj^Sj tiJujjJL aJu3 

GPS 
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v»i* 



L^liJJj gitjtt JbJLatt e^l ^Ui 



fruit l^ji 



^tjttdbdbul^j&tftUttlt 







( 3>IJL*1 I d^LH i>u^ ) f liVl i>u** (4£uu £Jj*J 



CjLq-JLju 



4-JL*. ^_j 4 cQISjI (^JlJI ^1^21 ^jfi-uus aLcK^ ) 4-a^Lc *_a-o^j ciJujj 4 Bjj^djJlI j-l^ujlJi ^j-a juualc q^=s 



.ciJLJju 4-x^L>Jl £jL>JI '£- 4-a^UJI *_t^ (3-Lilali! 4 oflt.1 A-JLH a 



Jt£- 



4_d£. c-JjJuJI ^j (^JlJI ^ojjJuJ! da Leal? I a-uu\ 



( f uSri Ci^ii >) *ijSn ^ 



r.t< 






Jii 



c3£ 



kiii 



J ^ kJI 



*_J3ljJll JuJL>tj iy#>-\ CjLsI Jurelujjl 7"j-^< -J 

2^1^X1 aja^l Sj^f 



.C-JjjJLl SjLcL-tJL^J (Jj^l 
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v»i* 



L^liJJj gitjtt JbJLatt e^l ^Ui 



fruit l^ji 



^tjttdbdbul^j&tftUttlt 







( 3>IJL*1 I d^LH i>u^ ) f l/tfl i>u** (4juD £Jj*J 



t-jjjJll (J^ (j-^ ?ri>*^' '«-*■* ^*y 



^142 / / 



: 5L> 



tui 



tO 



jlU! 



A-lju 



4 




3 




2 




1 



:5JjL>JL 






: 4^a 



>UJI 



.JoLoill f>^t^ <j_a / 80 J-^Lsu La r^liVl JL>JI 



lL^L2 I 






*j31jJII JuJu>o Bj^^Lj 3_ij-L^jJu 4-La-SJul 

*j3ljJll Juju>0 3j^>*1 CjLqI jLJtTn-ol Tj^tJ 3^L>^} ^gjp-LrjL^ .3 



t^ 



JuJl>o 



£j-*^ 



tdiUi^reJLs 



: c_>jjJJ t^^ 3 
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v»i* 



L^liJJj gitjtt JbJLatt e^l ^Ui 



fruit l^ji 



^tjttdbdbul^j&tftUttlt 







( ujiULj^li- ) uLJj^dU 
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v»i* 



L^liJJj gitjtt JbJLatt e^l ^Ui 



fruit l^ji 



^tjttdbdbul^j&tftUttlt 







( ujiULj^li- ) uLJj^dU 
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■o.'iifl(| lliiiji]||q.o.'inll pilnlll nnlnll iiiiiiiif ||)ll 

gftLUI ^Ui w*«^ 2ULJI h^P 



jSljIldbd^^SJ^Uiill 



^Ijll JuJl^U cr^^H j*U^I CjUj 



(^^il c_ujJl1I!j i^i al\ ft >1-ClU 4_aL*J! Axiu tiLxJJ ^Jaj^Jta (jj^JL>jl » J <a~v 




n *t&n** 



gitjtt JbJLatt e^l jtL&LlI uIj^SU 



cjuii a^Ji 



^IdJJb^e^l^L^t 







n ♦<A4i** 



j^l JUJt*21 ^j^l jkOull uLJ^U j ibuUl! dJb-yi 



^I^JLI JuJl*oJ w b^" !l f LlaUl CjU^i ^ lJsjjOJI !d)lJL*J! 



. r 1 tia^JI ^-mja ^ic c^j^juJI .1 



.aJsl^Jil JuJLail! ^yjj^-ill ^Ujiill J-*£. oj^-i'^l t_ijjLlI,l i-3j-*J (jl <-;-<^>«J 



jLi^f 0^12) lU^ilU^iUltjS^I 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


p£J_LduVI 






























uijjJIII £& 3 
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giljtl JbJLatt <jjSl\ j»U*UI uU^SU 










^UJUtt- 1 



(GPS) ^IjJLl juj^SJ c^j^^I ^U^U ^UJI Sj^Atl i^jUJI s j^il 2_ ^jjOil ^1 cl<-uuj± 






.4_uiLl^JI jUaVl oLi^lj^j < (GPS) ^Ijl! jujl^iJ er^-N fl-^> oLj^ua 

(GPS)^lJbdfca^Ji^! ^LEUIuUiSU- 2 

t^^ LLtticaj iL-^a-iJU CjLc LtajS 4j^M-J £y* (GPS) f-^lj-tl JujLstlJ ^^^aJI *\ laiJl <-d-ltjJ 



* »♦ 

(GPS)«_£iljJll J^^^ S j-^ U-^ S jW^ : (pj^Jiir" , ,. t,l)LuiajVl Ci^jft'iMiU f LL2 - 3-2 




jlljJl Ai^aal ^j£]l flkill CjUj£* ^ajj; (1-2) f^J J^ 
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t (The Space Segments) fLii)!^- 1_ 2 






pLciil 4-£$lj) * ^3 4-j_jIj>j 4JLuJt jl Jl.^ ^^Ic ^^fJI CjL^jI (j_a CLcSj ^1 lL_j (jlajVt ?c La t u ^Ic 4-U_oj ^1 ^^.Llj 

7 jf 6 jsVl ^lc j^aatiJI i^Jj^U^ ju^ I jjj j^j LW. j ^j^°15 UjIjl2^ (cut-off angle 



: (GPS) ^\jX\ JuJl*S] cr^=J1 fU^I jU*V Ju**L*Vl ClUuJI o±jl> - 1- 1- 2 
.^=aZ\j Z\j\j ^JIjj>iJ ^dj 21 Trhiii ^c f-^Jj^ J'^^ 3 (J-^^J 4 J^^-n Mttl 4j^jI^ Lj^Sj L^jIj! Jua ~ 1 

.A-^Li^ jUS? 4 4j jl Jua J^d Ciljl Jua 6 (^jVl Jyx) gl i?™tl 4_ S_^jJll Ciljl JlXI ->JlC " 2 

• 4-^J-i 60 ^IjIujjVI ciaiw JllC (jjjl Jua <J^3 (j-U (Jj-^JI ~ -3 

4^J -> 55 pj^nl i^Lu^JI jU^Vl CjIjI Jua (j_a jl Jua J^d 4- lW ^j'j " 4 

. A_xjIj4 5 09 4JLj3^ 56 j icL-u 23 *Uj uaJL ^gjl < uj (jr ^=3JLa]| ^^J-JI 

CjLjjLLaj Cj^G-5 ^— Jj-<a j^L<a / ,Zj LAjJl^ 4j>>L-o^j (j-Ci-u.rjLfl.iu (jCL>o^-lx/ (^dLH^ L>^ , -Hp <^LiaJ( ~ / 

.A^pa^L^aJI j (J^jl-iIjI (j-4 5x.J^jL^-fl 
( a i ^ \j Cj\^jllm £-i-Lju ^-L^ljILbVI 4-x^.LLl^JI jLfl^^l J-^-C ~ O 

10^1 1 ^La n J caj i^jJt i^jLa ijjj oLcL^u x_jj? i_jcLijuaJI jLfllVl oLcLl^ ^juc iJLu - 9 

1 3 
Lfl-^JL<a (jLuJlj ( C/S ^J-^J L^J^ (^1 jqj^j juualc ) ajjj_lujl!1 (j^a (jLkljp M^a Lfl-^lfl (jLuJl ijju 

. ( Rb *>aj ^jSl ^I joj^i j^^^ ) f jj^UjIjJI £y* (jLkij^^a 

£\^--^~ a -" 11 CjLLare-fl (j^a 4JL_ujJLl oLajJUJll (jjjJ>oj (JLlZL-uI A_x£.LJjl^JI jL^^I * j^>" < uJ ~ 1U 

.4-uJ^j 2 1 p^~" i gtljl CjLLaj?e-fl (j-^ 3 V^ Bj^Ll^JI j^alj^L! ul-U f I «^Atl ^_ L^jl^j JjJlju j.4-uJ^j V 1 
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giljtl JbJLatt <jjSl\ j»U*UI uU^SU 



aimt ii*Jt 



^Ijtldbd^^j&l^Uttll 








U^jVl Jj^ Aj^H^JI jUSVl CjIjIxg ^Jajj; (2-2) fSj J^ 



:( Control Segment )3>^!i(^ul!ttl^- 2- 2 



: (JdJ^ 



<— CU-O. 



. ( GPS ) ^Ijl! jujl^U cr^^=J' ^U^JLH jU^f J\ ciUjLdl JL^jl 
. ( GPS ) ^Ijil jujl^U ^^Jl f U^J' jU2f «> ciU^dl JL2l^l 

jjf i L C \q*~<>\\jjs (JjJLsuj 4_uisj^l Sj^dJI Jj^- L^jIjI Jl<s £_ 4-ig.l «<^>tl jL^a^M xjslj^j J-ulll 



. <L>. 



UJ 



.j!j^<Cl<-uIj L^jjuLLcj 4-i£.Lu-^JI jL^Vl Ji^l-i (j^C- Sji^»jJLl 4jjJl!I CjLcL-o]| (j-alj>J 'Un^ - 



: The Monitor Stations (MS) *Sk\jX\ cM^a -1-2-2 

AiaL^i ^ 4^slui ^xijVi j^j (pseudo range) ^ jL^ji ^jUL ^ , , „j u ^a ^u^ji jUsVi 
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giljtl JbJLatt <jjSl\ j»U*UI uU^SU 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







La^a ) aVI 4_U_>JLl (J\ cjL^jJLjlIIj cjLjLjJI i-^L^ J-^j^ c*-* o-*i < jL*^VI <j.L1j o^-jj 1 j'j; ^LjJLuL>JI 



4_L2J^4 



: The Master Control Station (MCS) i^aj\ ^ 



^e-t 









: The Ground Antennas ( GA ) LuijVl d*JI oLL^ -3-2-2 



_^L>JI s>«^? ^oU^Laio^J^^L 1 ^' jUsVl dlJj^da> ( S-band ) i^JUj^ ^Ll 



jL^, 



.L^ol 




o 



<^ljU 




<J"^ 





ajLxJI (Jja. S^iaJjuJlj A^aoil CjI ^^ a £"0j-* ^-^J^.! (3-2) (^J LA^ 



IIIIf 
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giljtl JbJLatt <jjSl\ j»U*UI uU^SU 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







t (Receiver Segment ) luijV!uiU2L4!^ - 3- 2 



« r' l^AJI 2_ ^LL^i! jUSVl j-^j J^^ij (X,Y,Z) Ul>JU JLLiill oLpI jl^I JA* o^^ 



^e-<— f.r.L<a. 



u 



. kSl... L^ljLil J^^H J^h c ^3 j| ^ 4- b^LkJI jUa^l *U^ij< Lpu^JI jUSVI iiUj 



:^Jl1jI jjssJjI (^-^- L^ol JLJej-t^l 4»2j^Is (— nor*. (J I j Sj < u 2f 1 



Jl j Sj t a) j\-fr>* £—L&jJ C^-^J oLl^d^JJ c ( ajtluij 4_lS|jJLI ^olj^-Ct ^_ Sj^-^J^V! £)_d pJ-^Jl I JL-& aJu?£ 



■( '- f.t— > 









o^^ij 



4j?t_L?e- 



u^JI L^jIjL-cl^ ^j ^j-a-coJIj CjIj^LUJI 4-f>-JJ (jlaljX,? 4- Sj^^^?l ^j^ fj^' '^ r^^ 



U-CUJ 




(!)Uiilt OUSI^I ^a UniJ! jIjL. ^jj (4 -2 )^j J^ 



^ ^j^ < oJl ^\ oj il LaJI J^>*1^ (jl l2j uu) jl ^^ £-^3 (3d>^ 
*_^j-^ jLJjL?tI(J AjLsej-uiH^ 4-J^-jJI 4-j^^Ltl 4_ ^ajLJtTt-ujLl 






^cjjJajjU Cj!^Ij^*1jI (J^axJ £^0 ^jV A£jjuJ ^jiU^ ^Q djjj^a ([] 
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giljtl JbJLatt <jjSl\ j»U*UI uU^SU 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







^LuJll j^jJ! JU^V jLaiuiVl sj^^f 



- 3- 2 



i-i^s L>. i-2jjJs Jl-^jju Sj^-^j^V! £)_4 pJ-^Jt I J-&J 4j>* LuiX 1 (JL^j ^_ Sj^-^^Vl ^j-^a pj-^]i I Jl-A aJl? 



^=-(-r.>.LJ 








(!) aLU! cjUSI^I ^a Lkkll jliL ^jj; (5-2) ^j J^ 



(GPS)^IJbJ^3j^i3jLSj^>3- 3 



4_<_(_g. 



j U 1 / j ^^j ^ <^-^ 4^>*J_£ ^^-LC 4jL$J?ta 3^jl-JL^ 0j a <2> £jA ^-CLLl^j! ^ ^ SJl ^j-^ ^-L<-"jJLl SjLi if I ^JJ^3L 



4J 



X_^lj-ll JLJJU>0 *J #3-1 J-^9 (J-4 AjLJtT(-t-fJj CjLcjJjL^ ^-lc (^J-IL>%J CjLjI_U 4-!L<-Uj Jl <L3LlO VLj (J\JUZ -i-ij^ 



OIJ 



tc^ujjp ^ u>^H9 UaUJI i^jll - 1-3 
^-<-uiy ^y>jJLl LJj-Uj j^j-a L^-a 1 j / j.4z ^jjjJSj U^l/ ^-<-ujj (Jj^l -*-^p-^ ~ 

: ^jLcjj jl>»jj^j 3^julJL! S^ a lL ~ ^"»5 

^.^jiiticujj ( C/A ) {Coarse\Acquisition} c-jImh^VI iipj Sj^Lill- 

*• 

Ajj^M.tii oUaiEi^Vt '4-fj^Lu^j ( P- Code ) Precise code iijSjJi Sj^i 
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n *t&n** 



gitjtt JbJLatt e^l jtL&LlI uIj^SU 



ftttlt yLalt 



^IdJJb^e^l^L^t 







t^V! ^^1^ ^gjiL>ij <-p^^Lo oLjLu SJL-uj _ 3-3 
(WGS84) ^UJ! ^^j^j^JI *U2«i1 J! oj^ia ^Li^JI j^2i\ oLpljLxl - 



( Clock Corrections) ^UJI U*iJ ^ 



' ^ ' 



(SV Health ) ^L^Jl j^2i\ i^^ - 

(S V Ephemeris ) u ^-.utl <^y^\ - 

ijcLLuail jUaVi J^=J ji jJti t>i cjLi^l^ j^ic ^>b^j (Almanacs ) jUsVi <<u^j- 



( Ionosphere Model Parameters ) ^^>Jl ^>UJI 



lSAsl\ 



rt>-u±5ZjQ 



f 



u^jjiaJU.- 



: 3-tg.lluaJI jUlV! Cj|jLi| CilJ^aua 75-^JJ Jj^ " 4 



MHz ( \j>x4 U^uO jjoil 



ilij^Jll 



jJ3>uk L*-j-* 1U,.Z.5 



Cr" 



L-Vl jjpJI 



^1575,42=154 * 10,23 

(^19,05=^.^X1 



_L1 ilaL>JI i^XI 



^1227,60=120* 10,23 

(^24,45=^^^1 



L2 ilaL-JI i^j-tl 



0*29,32)10,23 ^.L.V! j^pji ^L^s 






( r 293,2) 1,023 =10 + 10,23 



\^sl J\. a i c "•'' 



'> 



6- 



(^5950f 10x50=204600 + 10,23 



4_P>MJ,I ilLjijJI 



: C/A-code j P-code ^L^. <jru j^JI ^jj j^jl* - 5 



C/A-code 


P-code 


^j-^Ijj>JI 


J^J^ufc Lst-Ldl ,\)Zu 


jJj^-A L?t_L^l \))Z3 


jjpii 
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giljtl JbJLatt <jjSl\ j»U*UI uU^SU 



aimt ii*Jt 



^Ijtldbd^^j&l^Uttll 







TaJfeUEofflP 
fipjjUDH).23 




54 




J20X 



a 



Ll 
575.42 



II C/A Code 
HPUJUDZ023 



. ■■ ■ .. ■ ' . ■■ ■■. . ■ ■. ■■; ■■ 



L2 



P- Code 
jLjj^U^ 10.23 



P- Code 
Jo^u^ 10.23 




2luLj/Oj50 



<j£L,Latfj*df( uULu 4JL/j 



^\1^1\ jx&\ SjLS) c_jj£jj ^ajj; (6-2) fSj J^ 



f 293,2 


f 29,32 




4^13 3 " 10x1 


^266 





\ {\VW*Q\S£[k}& 




i •! 'I '^f lillTji 



^NJilYWBD|P» 



.df WAIPLin 1 1 ( HuP).06) Dfcdtf Ujtt£f8ei £ Nj 




9 



_ ^-s 






4-4jiua 



m 
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jUsV *j__l__M _jL___ji 4_t_ Lb.j_.ij (The Space Segments) »l ___J1 f U__ - 

(GPS) ^IjJll juj_*U c-jj-.JI ^L____J1 

aJsMj <>* fei ___ti I j__ jj ■^"■^ ( Control Segment ) SjU. ,„ilj ^ — ii\ ^LL__ - 
< <__=_*_Jl i__5_«j The Monitor Stations i-^ljil -^Lk^a) <_jL__»_.1 <j_* Hj_? 
The 4___»iVi <___!! <_jL__*x> * The Master Control Station a ___J1 

(Ground Antennas 
J___ jj.* el k-Ji I j__ j j ^"jj ( Receiver Segment ) io__jVl o>Lt_i_J,! *■___> - 



J_%___4 



pl^Jl ajMj (Jj aIjlt_1_u^LI Lajj Sj^js^^tl l_U-— i— J aI___!I (_— aJ— ' 

<^L_ai ^jJI JU_. _• JL-X-.VI Sj^f • 
<£_. i5>_-lj 4-u-l'. -_!l jUSVl JjUil cjU^-k-^ ^_j_ Lb-j-j, * £-31*11 JUJbJ dj_#-j d)Lwj LUkSp - 2 

C/A-codej P-code ^\,^ 
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J_^d J_l^j j < 4_x£.LL^> jL*j3| ^ 1 c j I J a J ^ ^gj j ^j c Cj I j I J a j A a! taJLll CjIjI J a vi<* ~ 1 

f\^~^ L&jl JuLa 

^ 1 a As (jLCjJ Sj^uuLl o^Jluu ~ A 



j fjc tj^l ^Ll^I j^21\ L^iuj jil\ i^>UI iJLajJI - 3 



J 3 J 






(Ji-I J 3.}^>.jJj 4jj jJl CjLcLjJi jj^lj^J , U . . X 3j La-Li aJlj p^~" ' •»•"'' diLLaseja j^L^-a £yz ~ ~> 

( ) . jlj^Vl «>**T 4. ji* 1 50- 1 00 ^jux 2_ aSj cr i aA j ^LcJi! ju^jJI iy*>.\- 4 

( ) .jlj^Ct-t-oU 1 gluuLLaa 

( ) .4-ui^jVl A^=L3tlIt CjLLa^ejc ^ 



i* 



.«Js1ji1 JuJL^lJ ^'.j^-^tl JU;tl CjLJ^aua ^£. IjJ>2j tiLjJlt A J^ 
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n *t&n** 



gitjtt JbJLsuJ e^l jtL&LlI (jpjfe 



ftttlt yLalt 



^IdJJb^e^l^L^t 







( 3>IJL*1I d^LH i>u^ ) f liVl i>u^ ^uij £JJ*J 



CjLq-JLju 



Juu ^Jl jJI ^-j-lSjj) I Jl& (JL^-^dJ 3 La « ul^j dJuljJi^j lLL-oAj ^-i2 . 4-uUjM 3Jl>*qjM ^±c <_<jjJujM {jj$ ^L^jjVI Jlaj 
4-JL*. ^_j c cQISjI (^JlJI £.1 j 21 (^jlu-tjuc aLcK^ ) 4-4^Lc *ul&jj ^J^J < Bjj^sjJL! j-l^ujlJ| ^j-4 jul^I^. (J-^ 3 

.dJLJju 4-x^L>JI £jL>JI I§_ 4-4^L*JI *_t^ (3-Lilali! 4 oflU A-JLH aJic 






( f uSri cuiii <>) *ijSn ^ 



f.t< 






tfcli 



c3# 



kill 



J '^ IxJt 



r I tia^jl pLL^a ^-ujl^ Tj^ -H 






Jj II * II - II 

3j^-4 lLdL toiljl IJl-A (^^-i^- c-JjJljJ! 3jLcj j^jus^jlQ Lxjj^ j1 V 4-^jL2jM ^_ 3jj^_<La jj^j 4-1L*. ^_j < v3~J 

.c-JjJlXI 3 JlcL-cl^j (Jj^I 
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n *t&n** 



gitjtt JbJLatt e^l jtL&LlI (jpjfe 



ftttlt LitfJI 



^IdJJb^e^l^L^t 







( djlJL*l I d^LH £$LiA ) f liVl i>u** (4£uD £Jj*J 



t-JjjJll (Ja^ (j-^ £T-*>*^' '«-*■* ^*^ 



^142 / / 



: 5L> 



\ul\ 



^j 



jlU! 



^-<-U 



4 




3 




2 




1 



:5JjL>JL 






: 4^a 



}UJI 



.JoliUI £>^* c> Z 100 JjUj U t^Vl jl^J 



lL^L2 I 






4^2iL?eJLl (JLlZL-u VI 3j^j>^I P'J-*' TJ^ 2-^^i i£jft-<-^s ~~ ^ 



£>*>4 



tCjliojjstJLa 



: MJ^' t^j2 
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n *t&n** 



gitjtt JbJLatt e^l jtL&LlI (jpjfe 



ftttlt LitfJI 



^IdJJb^e^l^L^t 







( ujiULj^li- ) uLJj^dU 
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n *t&n** 



gitjtt JbJLatt e^l jtL&LlI (jpjfe 



ftttlt LitfJI 



^IdJJb^e^l^L^t 







( ujiULj^li- ) uLJj^dU 
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■o.'iifl(| lliiiji]||q.o.'inll pilnlll nnlnll iiiiiiiif ||)ll 

gftLUI ^Ui w*«^ 2ULJI h^P 



jSljIldbJ^^^I^UiUI 



■jJI C-x-JL^Ij J^jJ* 



~2> 



^j'i g U c_ujJl1I!j ^"i aJI (<i-UjLliJ 4_aL*JI 4 i u i n IxU 4jaj^ta (jj^JL>jl *_uj^v. 




2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 




fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 






5 ~ 



JL^jJI UddLunj 3j^ ♦ 



"4A44 Aki ♦♦ 



dJ^yi 



X-^ljII JUJU>|J jL^tJ Ju^jJI C_*-JL-Jj JjjJ* ^^ L-3jJLl]| tdjlJlifc}! 



xJaljJll JyJ^ 3>*>*? Cy* ^Jtidl p-I^jVI (jt 1^. <-*>*^y 6^ -2 

xJaljJll juju>o jL^>ij ^LITl^JlI ju^jJI (Jj^ ^^1^. e-bj^tlu <ji .3 

*jbljJll JuJu>o jL^o 4 rth^eJll Ju^sjJI (3j-ls 0-u (JJ^J O' -^ 

*-^ljJLl JUJU>0 jL^>iJ Ju^jJI C-X-JL-of ^^^jLl L^j^tUj £)? .J 



pl^m jujl^i] ^^^lJI AliiUI oL^ mj^' < ^°j of ^^i 1 3jlJL*J! uLdkXa 



£^1^0^18) :UJ)d£Ug2j2tl<2&*ll 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


g^XUJ^fl 






























^jjHit c^Sj 
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3UJLW- 1 



<U? CL<-3jX.j < a-llj-tl Jl-jJl^U ^^j^^ti ^Ikitl CjLj^=lA ^^ MJ^' <jr^ ^J^ ^H^U' SjLx^JI 4- 



jSl^il ajj^; Sj^.? J-*^ Sj^a* - 1 

(GPS ) ^IjJli jujl^j jU^j i^jji ^ij^Vi - 2 

(GPS) ^ijJil jujl^; sj^f &* iibiai ^Vl - 3 

4 4jxLujlV 



(G PS) j-^ljJll JyJ^ ^j^^L inlisfcU ju^jJI (Jjis ~ 6 

.Sj^-^^l 0Jl^j 4 ^h^eJLl Ju^sjJI c-x-JL-ui ~ / 



(GPS)^l4iUjdL£?j4?ij4£3j&- 2 

(^jvLctJLl ^ fc* t '^-^ i-^jj^«-^ ij_ujLui ^£_iL_L4 4-j^Lj (^Lc *_^ljJLl jljJu>o 3j ^>>l J-^-c 3^ ^Vq jl^l*j 

.(Resection) ^^u^laJI ^LLsui i jl^s - 1-2 

.a^LJI oLiil j^VI £a.> SjLjJ Aj^ &J ,-luUJI t^.^H f jl^ - 3-2 

»» ^— - 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







:( Resection) u ,n^*tl ^LLsiil ?ju* - 1-2 



^j_4 4j3LuJLl (J^LjjS 4—uljl^d £— 2\^-*> "< a j jk^ *-^-^J .(J^jLloJi 1 J^-mI o- tL ^ J ^ L ^- 3 J ^ L-6^ 3 J <<: ~^1 jl L^-a 

.(1- 3) ^j j^i ,^ti ji^i j^2Ji ji a^ai 




ikll ^Lliil! 1^ : ( 1-3) ^j jSiSl! 



^gilaJl * Ua*;\lj ^LaVI ^-lal^ll r^ Aj CJjlUll ^jAil *j£all ejjjiiil 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 










jl_^>Jlj j ^stl (>t_j 4-^LcJLl c-j! (>i> ^j-^l^j plj-ill ^- ^j-tl icj^-u a_u3jJLjl^j j 4 ^^j^l (jr JLi (Receiver) 

jU! <jj*jJI X 4-^J-U icj^-u = £3LujlU 




JbiWtf I jl^j >ai c& iil— II ^t* :( 2-3) f*J cXSlI 



^oLjjJI J^J^is Lr^" ^ ' ' C*^~~^ IvJU 4.^-kaILLc icj^^-aJ cJijLLaJl 5JjJl4 ^c C 






Jlj Mill I jLjfc ^^ i_>L>*}U .JjLoJ! 1 j»U^ L pj| ^mi oj-^ 3 ^ p ^=3^ oLlL-u cuXJs jlju jpL-ail < aJajjj 

4-SjL_ail A^^LjlJI Ajiielu-aJ 

^ 300 =3 x 100 = jSLJl ig.ti^ «pj| 5^lji 
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\ 







afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







:4^jLlJI oLjIjl^VI £aj S^LjJ jL^jSU ^iniill p^i^itl Iju-a -3-2 



4_^j 



d>^ 



Cr 



<3 Ml 1 



JU>* 5-JLc 4J9.S (jt 1^. Jj <^~»lt \1 '^j^l ij>jm 4-a^L>- 4-Sjjls 4^wl uu\\ JU^f IL. Ajli 



5t_U-uJ 



CjLpljLJ^I J I ijj-cola 4jj-^>JLl 4-La-SJJl CjLpljL^I C-J Lhjl>. (^U-^J (■ CtJ9jJI (J-oAj ^ j^-SJ) ^)-^ SjLiVI ^jljL^>Jl 

u \ ^UUI J fc;ti jf (Relative Systems) oi uull *l tailL *l tail! Ijlj* u « m <jl? ^L^^Ldl 3 us;ti 

(3- 3) ^iij J^^tb ^!j y*> U^i .(Differential) 




^LuajbU ^^^l ^ > ^ :( 3-3) ?*J ^J^l 

jj^ai ^Lyi jf (Absolute Systems) j imi aU^JLj ^ U^ji !jl^> ^ ,„j j < a ,^^i* o^^-^ 

.aJLl ^ v IWm V ^pJlj i-pOUl jU^Vl 4- <*-^-^j (single point positioning) 



\ 



\ 



/ 



Relative Systems^lkuJI \±& ^j^^j. (carrier phase) j^kJI 3jS ujuujl? J^-»-^qJI olS N 
.Differentia />LtuJ I lj^ ^j^^j. (code range) ^^SJI lS-lo uuuuJij J^jj^juuuoJI o£ N 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 







^Lul ^j-A 4. 



t (GPS ) jSl^l jlu*j JU*J ImAjti , !>V I - 3 



qj-£>*\ ^jj^=lIjj 4 4J 4j3lIuJu i^D^faJI ^-<-ul lJuIoJ (jjj 3jL>Jj 4_ujlUjJ1 ^Ij^I £)] z\ ^JilliicA 5-JLLc CjL^dj^ 



: 4_Lt-a 



JuJu>o 



*b *W i^T <>(GPS ) ^ 

(Antenna) ^iy I - 1- 3 

.(Receiver) jjnt,„tl -2-3 

(Keyboard ) ^uLUl *>y -3-3 

(Program) ^Uo^Jl ^jJ\ -4-3 



:( Antenna) ^1*11- 1-3 

»» 



^Jj-SIu (JL) 3Jl>^j 



(J Lga.aJLq /_JI 9_A 






JjVlHMtt SiAJ C5 te CJjld ^tjfJ ^ij-4J 






J^aiL* ls^3^ £*J*1 



^ 






i 

<■•■-:: 







■ 






oLulj^l o^xJ Jy ^ : (4-3) fSj JSJ51I 
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.cfUj 4_ ijulXI ju^jJI UjjI*] L*_u dUij c UjLjI jl»} jL>J ^l.^ ^Ul 

:(Receiver) J^iuJLl -2-3 



.Radio Frequency (RF)section ^-.i,,aUl jjpii ^i - i - 2- 3 

.Microprocessor jjS.> ^JLl* - c_> - 2- 3 

.(Recording Device) J^^t^ *l^j - ^ - 2- 3 

.(Power Supply) a^lld jju^ - .> - 2- 3 

: Radio Frequency (RF)section ^-.i,,aUI jjpii ^i -1-2-3 
j_<fc aj_2jj j* «"j 3-SJ sLjS (J ^— ■ ^j^> .^.-s. i (^cnanneis)cj!j_LSJi ^j.* -sj^ <jt^c- ^ < u-SJI Ijuk (_£^l>ij_j 

. 4JLl2Iu_uJL I ^-cLLl^ji j ^ SJI SjuiJ < . < Sjljj 

Microprocessor j^_> ^ju.*- c_> - 2- 3 



(^t_j 4jsLujlU ^j-uLtii 4_^j^UI cjL<-uL-SJI J <>rj a-^lLlj-^JI jL*j3^M ^j-^ 5JL-ujJlI cjLjLlJI ylj Sj ^j Sj 

(carrier phase)j^l ^ ^L^j - 
c-jjL^ji (code range) j^JI ^jl* ^L^j - 

: (Recording Device) Jj^^uj u^j - ^-2-3 

J* 

.JL^J>J| 4-i^.jjJ LjL-lJ L^IuU u ( SJ-L>iJ ^jjj^itjjj CJJj^D 6JJJL& £— J! 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 







: (Power Supply) ^LUit j ju^i- j- 2- 3 

«* ** ^ 

: (Keyboard ) ^uUll <^jJ - 3 - 3 



4_Sj^Is *_a ^^IjILJ (Jj-Sj < r<U CjI^I JlcI < t*n j M ^ 



jl^^d (Keyboard ) ^LU! i^y ^ j^ 



■ Lr.<.(J 



^lJLjlXLj jL^>J| AjiieIL<-a^ (JLl^j! 4_L_(-oj j^ljju (^JlJIj jL^>J| £)_4 j^LkaJI £j^>Jl (^^-^J < 4->ajL?cIL<-tjLtl JLl^jJI 




<A*JI 




^L^l jj ji3l ^ 





MMffff 





. ..■ ■ ■ :.■■■■■.■.: . 



J> 



'^^- 



Us 



•.(Program) ^Lm^H g-«lj>JI - 4-3 
jJI <^jL^= ty ic iJjitXl ciLiLJl <l>jux ja .jLi=ic U j(Sort ware) c_^u ^Lj>j >&j 



: (Almanac)^ 



\A 



& 



j^ui (^=1^ - i - 4-3 



dlLjLuJI , 1 ' Sj i •■ q "(—I - 4 - 3 






- 4- 3 



(^jL^^JI ^slJj^l ?1>H lV 0^* <J^= ^ j-^L> Jjlm^j 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







:^L g^lj>Jl Ijla ^^Sjj:(Almanac) CT ^=JUil ^j>2UI ^^U^ - f - 4-3 

(S^Jl>JL! • La-SJi 4j^IjJ I S-tl^) 4_LaJiiJ! 0juj 4-u-tuJu <Ljj^Cj ^ ^ Sji (3jJ^ 



JuJu>o 



( ( O - J ) ^J3j J^3lAJ| jJ^jI )iia_SJi! ^^-ujdJI x-JjjjJI J-^Ljlx c.jL-ul>J Ajua 
((8~ 3 ) ^j9j J^ Mitl jJojI ) Ju^jJI 4-JUjlJ c-cx^LUI cJsjJI JuJi^tlt Ajiit 



■ Lf.i.U 



■LLUJ 



(9- 3 ) ^j J^ All jJ^l ) jjl^ ^jj *LSf 4_ 2Us:tl j^j jUSVl i^=j^ jU^»y f ^ 



-SC-U-OJ 






( 

-4-23 



-.jLajVl gJL*- ^" 4 

4-j>JulII i-2j^LaJ LJt-ij) 4J-Sj t-o^ Sjj-j-^j jj L*_4 L^JL>iJJ 4-Ljl^uj CjV^Ljlx J j CjLjL-Lii! (J-J^tlu (*J-2j 



- 3 




Z12 JjJ>»^I 







4 ' .. 



2?'*j 



"^"£""3 



*:jtjb: 5 



tot 



***, 



* * * • * * 
* * « - V * 
9 • a « A 1 * 

<i^ v v 3 J 
^ ? ^ 




*Li«r 



510/520/530JiJ>« 



JbSlj^l sj^a.1 (_>a*j] j^a ;( 6-3) <&J <_&^ 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 











tail 
Date:OGJ10;o: 



1597i 
00.00 -14. 00 





[^tAjjtj] [c4jh\ jj] [diiAt d^^s 5jjU; 



Time: GMT+03.00 
Cut-off angle: 1 E' : ' Almanac from: 1 G/04/0 





2^ 




1j 
17 
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22 
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C 
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^ 









t: 
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i 












t 
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1E 

IS 
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29 
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Sat.Nci 




A I I 


i- | 
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Jj^a^)3l ifitjJ ^-^J^ Oj^^ 3 •( 7-3) (^J LA^ 



:cr JLU| Ja^^Li j^^tt ^a 3 



oj>Llo 2003/10/5 ^ ju^ ji Ld^J ^jl^jii ^tui - 

40 25 VUJ.21 91 ; : ^j» r ti ij-.i Ai > a.| , aSl uti 4 :_, t „ ; ; ur.j a > ,^ti ji ^„ - 

j^ 1597 UtUjjlj Isp, 
^>Lw 2003/4/1 6 ^jjLu^ju^j^ :oJUVl(Almanac) u ^*m\ ^y.tt - 

LvLjl^ 9 30 icL-oil c-jjJLj^ LvLjl^ 4 10 icL-oil j^ mm (15) p*j j ^ 

£*jl\ Ij^^ 3^^^=! c-jj^j j Jj>A} (25) ^jj^oi 



a^JjouJI ^oolJ^)Jlj jtg^Jl P^J SJ^ J ^J*^ L_fl^Hkb (3jLuJ1 (JSj^II l allaj 









<La oi*>» 



' 

13w«8ifeil8Slliw 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 











•J3411 



taif 2r21 , N^*IO°25 , E 1597 
Date: 05/10/03 Window: 00.00 - 2*4.00 






[gJaatAjjlj] [g&jSM Jj] [dllAl &jJaJ gJjU 



Time: GMT+03.00 
Cut-off angle: 1 5° Almanac from: 1 6/04/03 





12 



10 



8 




PDOP 



GDOP 



12 











10 



12 



14 



16 18 



20 



22 



24 







jUtil j^.%51 ^jjjjJl j^ajj Sjj^> ;( 8-3) fSj J^l 



:cr JLU| Ja^^Li J^^ft ^j 



i J j>LL a 2003/10/5 ^ jl^JI LiUaJ jjl^X! *_.jLUI - 
40 25 VUJ.21 91 ; : ^j» r ti ij-.i Ai ) ^1 , aSl uti 4 g t „ ; ; ur.j & > ,^ti ji ^„ - 

j^ 1597 UtUjjijis^s, 
^>Lw 2003/4/1 6 £jjLu*ju^j^ :iiJUV!(Almanac) e^alaJI i^ssil - 

£L£>V )jl^ j ji L^ jJLaj V o%f J^x\ c^iil 19:00 / 5:00 / 3:30 ^LcJ! - 

(4 (jj$ J^l ^^-uJlJLJI *_jjj!lJI 4-<mj3 ) Ju^jJI L^-x^ J-<-^ r\J^ CjL^jI *Ja_*-4 - 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 














A-lctL gall jL^VI 4^^p> ^-^j^* Oj^^ 3 •( 9-3) fSj lp^I 



t^Llil j^m: J^i^tl <>aj 
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(GPS)^IJbJ^jL^V^^ 4 

>j— <-*jlm 1 (jVm (^P-J)j (vJr >S J *_^lj-tl JljJu>o Sj^.^1 £)_* Sj^j-^=JI f-ljJVI ^j^s Iji^lj jLlio L ,^-^\ 
i^yj$ 4_Cj-^?e-4 JljJl>o j .Jj_i3J ^-<^1c ^j-uL<-u1 (^^-i^- plj-jVl cJjjQita (^t_) 4-L^mi £)_4 LjJ JuV 4 a D be 1 1 4-ttutJl 



^jljJI j|j l ol^ usVl ^^ cUjjJ] ouLiri rniij Jj^i miIL (channel) ciljjisJl ^j^c 

(ji^fjf SL&12) J^T^ 

*lj) (LI) /(LI, L2)/(L1, L2, P-Code)j^Jil ULzl^^I oL^Jtl i^^ 



t* 



( ^x.lLl^JI j <\c\\ 3jLi| ^jjj^3lj 



jLl^jVI ij>JL*-4 (JT 1^. 4jjJu3j jL^>JLj J^xjJll ^JLjlXI icj^-o 
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(GPS)^!dJd*Jdj^i^i- 5 

4-jM^ (j)[ 3^j_x^>jJLl Sj^LjJIj 3jL<iVI pj-j ^-jp^ (j-^ (^vJ x O ) *JaljJll JljJu>o 3j $y\ pj < u-Sj ^j_^3ucj 

(C\A Code Pseudo Range) »_>:>l^ji ^juU C/A s^mi s^ ^L^ jj^.1 - 1 - 5 
(C\A Code Carrier Phase) aJ^ju jl^jii j^ki C/A s^ ^La sj^i -2-5 

(C\A Code Pseudo Range) t_jjL^=JI ^juJJ C/A s^Ldl s^Li ^La sj^.1 -1-5 
(C\A Code Carrier Phase) ;iu^Jt! i^jj.1 J3 ki C/A Sj^Li ^Li sj^>4 -2-5 

oJlj* 4- J^^' OJ-^dL9 L2 Ji^pJl ^^ iJ!U-4 Cr-m-J C\A Sj^-AJI ^jl d.-cv LI JjVl Ji^pJt ^J-A i^jll 

JjVl jjpJ! ^ i^jJLl j^L J! ^L^VL ^lill jjplJ <*.jX\ j^ Jl^j iJU* 2_ U jjpJI ^Ul iJUJI 

4-j^j.ll JJ-b ^j-uLjS (^^JLc lj-iL-3 ^jj_^3iJJ ^^pJI (^-51—cJ 4_JL>JI 0jLjfc 4_ jL^j>JI ^jj^3lJ 4-i^>Liw 4-ti2j a|Jl?cIu-uLj 

.JLZL^I SLi 12- 4^ ^ t5>l^J Sj^Vl o-afj-Ltl ljuij 4 (L1\L2)oPjJliJl!I ^ 

(p- Code Carrier Phase) P-Code Sj^i ^Li sj^>.f -3-5 



J, 4-OJ 



l >-*^ 



./pjj^lM^a.Jc sJaJL>uLa,Jc. jLoiu.jiJi planing) 



Global positioning System Theory and Practice m^ ^ j ^ j^»5U 
Prof.DR.Bernhar Hofmann- Wellenho 
Dr.Herbert Lichtenegger 




^^^i^h^^^ti^^^yM^^U 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







: j2l>tl JbJbJ Sj^j j* AaLcUI £|^jV| u^laj £0-4** £u 4JjLi* - 6 





Cil>uJtl 


jl^Jl^i 


^l u^Vt j si t ^ a ^j a j r t <^-~ , nj-^j- 


U ^^ u ^~">J 1>-- L *-'^ S J-^ " 


I 7A AJ. U #1,1 AJ.^ /*^< ^jiil «^ A^^-^f 




jlJL 

»♦ ♦ 


* 


^AhA^ 5 L>* J^ 1 *' 


^^~^Vl \ 2 \j\ ?>\\ \ Sj ^~tl 2 t ^ t ^j - 






^>Vl 




^~<^— »| ^t| J *^~ , t^ M~^ a^«#^ 






jl* 100 ^ 


, l l ^y M * <» n r 






2 ^1-^tl^il mIHiII -*»W~ mm ■ 








a U^ , Ir l^# <>» j ^j ^-./}\ V- 


CjIj ft O ^t) 1 (j aJtS" ml - 




2 1 < / n^j \j -^j i,l#l |jUuyi>fl 


J I i ?Tt t a\ 




CluC I i AH It 


o^ji 4^>U1 jUtT-a_^jv-,,ri 






i-llj '^ <j a *' '!"<* \ /. J'^" /.'" ~ 


jj l^i I ,/ A *^.A~i^jiAi0\*j.Q~^] 


■LU*^ 


JLs.ljCiSjS.JliSm/tf! 


4jj^>Jll i^J-tl 


j^ 4-^Uw oi^^; j\ ^ii>o- 


t^ic *j>**jli cjijLi^! j ,s~ , „ 1 - 






Ll/L2cibjpJ! 




4j ^^LJJI J_eL>JI ^^JLc ^t^Jt 












^j ^~tl l#^j. a- 


CxjcliAlllt 




««-y » \ 




2"*\ Ult j i ,^,^^-. 






^1—^ ^LJjj U^u« J-^jj - 
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2ftdlt3d^*lt 



JL^jJI LudL/f j Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







Lu^j 4_3Ju A taJiill CjLuI Jl^wI 

^_ 4.-C Jiiell uuX\ A Sj \-LaU I *_u 

.ij-i^jJll <H^kJI (JjIsj Ju^jJI 

C^LH*^ CtLH^ ^J 1 -^^ ->JJ^ " 



i^L-JLl JU^.f 4- f ^ 



■ Lf.OJ 



(_>-Olj Cil ^_ ,A Jl?cI( <_UJ 



^r 



^4>^ 



.COA. 



VI U^ Jj_^JI <>^^ ^~ 



^Uaa 



J'JJ 






jlJL 

»♦ ♦ 



A LaJL) ^ Lc L^Jt t-o J ^j ^=3 3 1 V 



-U-i-uj _ij_j>*j aJlju \j ka > 3_iJu3tj3 



i_sL>JI oLjUa-JI aJl^ 



■ l_r.r.l_J 



A^LUJJ jJbL^q 



p C0CL6 <>jL"4 J j Sj < uj - 
L1/L2 ohjpJ! <>l aJj^JI! 



^\ 3 o£j '4- JL2 



U-U 



C-J Liar** J ^Lx^J 21 4-J>JuL^ ^J_J 

L^j 4_3Ju 4 La-2JJl CjLuI Jl^I 



1 *• t ** * 



Cr? 



cPU! 



£_«1 lj_l ^IOtcj 



XX) 



L 



<_k> 



Li. 



r -C/OQ-G Sj^Ll* ^j-uLi^ Sj^j^I 
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JL»jJI uJUij 3>b j2l>tl ajOaU yj^l j»U»iN 2b-L4l 




u « cujj UjLjI jl^.! jL>j c-jjtuu S-Laui ^JLl ^Lii! jU^i! j-^lj (Reference) ^jJtl 

.(Rover^j^U 1 



A9^j ) ciJj^titi jL^>j|jj^ail cr^j ^jjJi j^Lu j^u ^Lc _>^j sju. 4-j «( j^iilj ikaiJ! 

.S Jjji^jJll 4-La-2JJ! (^^i^. (J3^' ^tH^J 1>^ J' 4^*^ (A-JLc ^jLc ,4 ojI^j jL?c_<I/1 

.ju^jJ! 4_jW *Lol jUSVl SjLiV ^LL^I 

fJblj.4 J^-P^ J^L (^vJr IS J fJatj-U JljJu>o jL^>o 3^j_x^>jJLl daJiiJI CjLL^>Ij-4 3Lcljw<a £>_4 Jl-jV .J 

.(j^j^j^jJLl (jpk2^l N^-t Lu-oIJIj jUa}U jl^>JI ^^ujdjjl j-jjjSII <>* J^atUI c_o*j .6 



(WGS ^JtUll ^ U^iJ i+uulL a^ju ^^ ( ^jX\) JjVl ikaUl oLpI ji^! 03^ 6^ v^i - 7 

jl# (AIN ELABD)jl^ji o^ co mJ LIj 4 ^ u U 4- r jljeIU! e^ai r u^il J I Jj^iiJ .8 

f LkU1j(WGS 84) ^LJI ^ Lfc^II 2_ cjLu! jl^VI 5^^ J_aVl Ly ^ lL_^ £_>j! jj^j ^ 

.( 7- Parameter) <^U^J1 <^> Jj^ui ibu* ^UoV AIN ELABDj^uai 
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:(GPS)^lJbJ^3j^UJL^jJ!3>- 8 

.^Ll^jV! <L>JulX Ajiiclu-ai! ^-JU-tjL>Jl T^U^jJl 

.(Static) cLuliU! ju^jJ! - 1-8 

.(Rapid Static) ^^1 c^liU! ju^jJ! - 2-8 

.(Kinematic) udj^itl ju^jJ! - 3-8 

.( Real Time Kinematic) ct ^=jl u >ul 1 ^j^ii! jl^jJI - 4-8 

.^t^jiiij i^>m ju^l - 5-8 

: (Static) c^lSl! ju^jJ! -1-8 

3 jl^jj (ivGIGrGflCG) *_^.jJLl jl-^>jJI 3 Jl^j (^_j i^Lcail l-sM^^L-j <— aJtio - cjLcL_<-u * tiaj ~ 4-^*-* 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 








Ca 



iUll ^Jl *L> ^j,; (10-3) ?*j ^ 



:(Rapid Static) jjj^I c^l!ai ju^jJI -2-8 

x— l^J ^U-J L^-x^j 4 Jl-i^jJJ 4_4j^LJ| ^LtldjJI SjILdJI ^_ C-<_juJ! Jl-l^jJI iJLjJs (j_C 4_2j^LaJ! 0Jlj& < d-LL>U 

: (Kinematic) dij^itl ju^jJI - 3- 8 

L^jLul jl^j ajJjlII s La-2jJl jj^ (xveierence) *-^*.jJti s jl^j (JLlSil-J ^^jIj-^ f-^3 <*-y ^jl^uji ^jl^ ^_ 
J*U* ^ jlzl^VI ^y* j^j juu (Rover) JLuliil s jlxjJL Uju^j jIjJli lLL^lj! ^ dJj^iil ^cbj 

(Stop & Go ) i^j^Jlj oLid! - f - 3- 8 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 











*£j*]|j al^l %> ^j,; (H-3) ^j J<L$ 

( Continuous ) jXlJ} jl^jJI - <-* - 3- 8 



^Jl-^j ^)_^3ucjj .jL-^>Ju ^^L>J| ^jLujlj>J| ^->3L-J^-jJ! a! JlJ&I'(_i_uL da-SJ 11 CjljjI JL^>J ^ 1^ iJj-jl^. 



u 



J-lojJ\ <j_4 4_i^ Jjsl tiJjjtltl JU-ojJI <j^s fjiJI lJUfcj < (12- 3) p£j J^=3luU1 jiaJDJ^jJI UAzJua 






Lf.r.O 






Ur^ ] J 



» ♦»£■ 



.4-u_uJlJLJ| x-JjLujl^-U AjJLl^j-11 CjL-uIjJl1| (JL^ 2 <Uj_l2_4 4j3JU 4jjjIL1^3 LkaJlj^ 77^} 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 









d^LLalSl ^)uai^ 



Reference 




Rover 



j.<lLjla3I Aj^a^)3l <L^)ia ^CjJajJ m f 12-3) ^J LA^ 



:( Real Time Kinematic) g-.i.,._MtL 1*1^*2x1 ju^jji -4-8 



■L(-ijJ 



L> ^>u t i^V L^l>jl^j a^Ll^ji jUsVi oljLij jL2i^L (Reference) ^jil 3 jt^Jl ^^z^ L ^=JLuV 

(Rover) i^^ill 3 ji^JI J! oLLJ! oju* JL^jtj tla2Hl oLp! ji^t 2_ U^JI <+£ 







Reference 



<u5JLyjJ 6^Luj| 




£L^b ^Jl aL> ^j, : ( 13-3) H>J d" 
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oLjI jl^.| _>l>j ^a ^Uai\ j^V'^ 4 (Reference) ^ua^jJII s jt^yi 4J^ -^>tl J^Jil o-oAii Luj 



(Stop & Go ) i^j^Jij oLiU 1 



( Continuous ) j^ImJLI - 

:4#>.jUlj o.3U! JLmf - 5 - 8 

.«LjJJ (Jjo^sjJI -^J-i' i— SJlJI cr^- * J * .'"' ^ A^i-t-uJLl ' .'^ ■-■--' jl fr>JI A J ^j'** .jL^jati! L^tl] (JjjLajJI L-ljlLaJLl 4_LaJil]| 



Lr.i.U 






u-oJ 



( tcJI - SJLiJI ^>L>ol - JU-jJI ^>L>ol ) (>ul^ ^>L>ol -*L>oV ^Jl^ 



■ Lf.i.LJ 



t(GPS)^ldjJ^3j^UJL^jJI^Ul- 9 

4-^Ju lULSUI CjLjI JLx| ^^ Jj t^~*l\ o-^=l^J (G PS) *-lljJtl J^J^ 3j fl-wf aIjlJt" m<I JMiw ( j-^s 
Jl-x^jJJ aJl?cIL<-uj cuILluI 3 JlC Jljv^jj i-u^jil 4j^LLrjLU ^_ ^JlJL2jJI Jjj^LaJu 4j j L2JL u j^ljl^S ^j-^j ^rj *^ ^ 

.^Jj-iJI Ju-^jJI C-J^JLuf - 1-9 

£jj>jil ju^jJI - 2-9 

J_^IjjlJI j-i^jl )CjLuI Jlj>w VI 1-jL.ar*. ^_ 3 ^jlUtl 4-^jJ| ^Ac jula^=d Jl^ ^J JuCLftJ 5-iJLcj 3jIuiJ jL^j>JI JjLiiJj 
4-j>JL3lx (<d-JJ (• 7c-pt-<^> ^j u ^julJIj 4jl^jjJLI A^jJI Cj^Ij 4-iJLcjJI 3jIui]| <— olj I <a 1 ^=3 * ( Ju^sjJI ^j-^j ^r <LhJ-^ 

i^f o^j L^-Lu cULujl ^f oj-^ ( Single Point Positioning ) L^j| ju <1aLu^ 3 jl^Ij a^i^^ jL^jVi 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



fruit a^it 



{2^(JbJ^£l^iSl^UUll 







1 jjl^ ( JJLUj^ (SPP)IjLu^Io-I oJlj* 4-j>JLjlII 4_Sjjis l-Sj^juj . (14- 3) rt-3j J^ ^tl jJ^jI) (Jja! <la-aj 

c >c jsf ju^jJ! ^ ^jjlji I j-* u*± qj-^lj s^Lcj < (Absolute Positioning) ; siuil i^ki! L^jf 




(j±j5\ ^-ajll l^jLuoI ;( 14-3) ^ij J^ 



uLul jl^V! u^>Jil 4 Unrti ty Li ^liil jU^' £-^jdL? (Reference) £^>tL> JLal^VI jU^ ^h,^ 



:Sj^wVl Jaj,>i> jlui^I 3LlIj^ v ^jj( (15- 3)^j j^-i^tl ji^l) (Rover) Ldj^itl ^ « m <jl? 

Cj Lc jJjlX I ^J-L^-uijJ 4-u-uLLa 4_p-aj ^>-^ O'J^^' c ^Lh^ 
J] 4jj mi < a i-La-SJi II CjLulju>.| jUso] j^ILj >^..-jl>. (_y.il mi-»JI ^_auj_(JI a I JLJeTu-uL) (j-LJJL».jJI ^_ <LLa=_<jJj JLusj^l 

4ji,„;ii i^j^LJL tfjui i^il*x\ UjjL c-ajjuj (ReferenceWjJ.1 ik^ cjLuI j^-I 
*•„ ,,.j jl^jJI 4_(_>jL^Vl Ijl^j (Differential)^! ,^uui ii^kJi j? (Relative Positioning) 



.Sja^a >il Jo I SJLlU Jj.il CjLuI Jl3*1 <JLc (Jj <*a^>tJl <Jl<j Ls-4 pLLaS-^l ^j-a s-la^dJI ^jj* (j-aJLjtjJLi 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 








jrj^jJl ^J! aL> : (15-3) ^j J^ 



: cL^L^JcJI ^j-4 S. 



-U_U 



Jj^j 



- 3- 9 



4_La_2j (J-^3 ^-^J (^J ^-^^y *3^**^' < ™1> J>,J C^y (*"* ( Ju-^jJI (j-^J ^- SjJjjJLl J-^IjjlJI jJ^-JI ) i^j^VI 4-LaJiillj 
tiJJj CjLuljLx^ Ijl>. 4_jJLc 4J3J> (j La «j Ju-ojJI <j^s cj^LuVl Ijuij bus ^L^sjVl iaJljus *ujj oL>J1 (j_<a ji^jL 

.(14- 3) pAj J^- i A ll jJ^I) Lul!Ulj JjVl (jrOZ^I (> ^\ Jol2iH 




Jallill ,jx 4^1,'n Aj^aj 4il_>ia ; (16-3) f*J J^ 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 







: Jll^ 



.pi <>j ^ 5j3>il J-lj»J! - 10 



:J-^I^. 3 Jlc ^^JLl ju-^jJI 4-JUjlJ ^j!MJI <j^jJt ^^y 

jll^jJLJ aj>UI <>*jJI -itj <jj1UU ajbjJI ojilj Ui^D : J**]| £>* <jj1UU ajbjlJI .1 

ju^jii ^j>UI ^jJI Js ^uX\ jUSVl Jiji^ j>!j Ul^a roj^jJLl jUSVl ^jl^ .3 
ju^jU j»jMJI <>jJI Js ( 8 <>« JSt) I jlo. ^jiJyJI ^jjjUl o^= Ul^» jU^SU j^jLyi £jj>iJI .4 

( <LajLJr-"< i n u J_usjJ! 4_2jj_LaJ Lt-u) AjLa-"< i all (j7 LajJl (_L-£>LiJ! Jlj I i'^— > : ajiir" i nil (_yj_aj.il (J-L-sLij! .J 



jL^I J jL*-3t -^^-J P^ ^0 4J^L daj>J Ju^jJI ^jjo SJl^Ij icL-o] 7rilL>iJ 4-aLc 3 Jl£.L2^d 

.j~^Ll*JI 0Jl& l^^Lu^Lj c-JjJLUJLl dx^jJI ^Ijij^j O (^jL-uj ^-<-uJl1A x-jj^JJ 



\ / 




V 




GPS SATELLITE SURVEYING (1) 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







:ialnitil ju-^jJ! (3j^^ 4JUi>wU a^jlIIj jll^jJ! ^j (^u ijjLS-A - 11 

JljJl>o Sj^j^Lj ^j-uLl2J| Jl^£. CjJl>o g.1 U^Vi ^3 ^_cjj pj^jse^a j_& 4_La_2j Jll^jJ 5JL^L>i-II 4j9JlJu Jul^-2j 
£)_4 4_2jjJs J-^3 ^r ^-^^J^i c-JjJLU-tl ^cjJI tca-ojj ^JLjJI (JjJlj>JIj ( ^j-^ O^^ 3 (J-^ 3 ^ L^*-^ ^'J^i*' -iJ^- 



XU">*1! a^jJI 


4 U^ J^"^ 1 ' * '^> M ^j A j 


Ju^jJ! 4»2j^Is 


( ^j^-JLtLj ^.J^z+ A-uuL) 


4S.*n60- 45 




^j^-JULu ^.j^1+ ^_<-u U.j 






CLcjLjJI Jll^jJI 4j3_} ^)-^ SiH^ 


e±jju3jX\ jL^S^M JJlxJ Lt-u 4JLJ3J 20- 8 


^Jj^uC^Lj 


(J^-lULu f.y^>*£+ &juj j ~ A 


(stop 3 ^-.jjHjmu.s. 4-^13 30- 5 

&go) 

3 > *" r mU i^3 >>J| 5JL>. I§_ 4-ulj 5 — 0.5 


dJ^sfclLc 


awUW 0^-2+ p~w 2 


J^JlJI 4-^Uk] L*_tJ A-uIj 30- 5 





. I** t 



:4_)_}JlC 4jil<ii 



20(^jl ■■"■ j ^jJI j-.ur, ^^...m j?,~.,u |j| lU-.w-.iriiJ'i jy.^ti tu^ti v ...^i - 1-11 

»» »» 



:J*J 



^ 5= ^a 50=( 20 >< 2 )+10 =a^ai oLpij^i ^j^i^jli u^j 



GENERAL GUIDE TO STATIC AND RAPID- STATIC /V2.0 /Leica Geosytem (1) 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







»» »» 

^_J-^lL>JLl LUJkJI u m<^1. ( ^j^-JLILj ^j^. 1 +^-<-u0.5) ^gjl f uj jL^>JIj ju^jJLJ 5JUj->«JLI ajbjJIj .c-xijpJI (jt JLl 



:>J 



^l* ^,^= J^=J ^ 1 

^ 3= ^ 30=( 25 >< 1 )+5 = (Oiksil! oLplj^l ^J^i^ll U^J 
^ 4.5= ^ 45=( 40 >< 1 )+5 = ( M )ikiiJl oLpljL^l ^J^i^ll Uaij 







_, U«j ^LAJIj ( uj^W *>>. 1 +^10)iAs u U+j JjVl Sj^Vl {y* o^ ^jJ u^= 'M -3-11 

100 tJjL ^LiJIj ^10 <d^L JjVl SjuiQ LUiw .jJLjdj ( oj^UL. *j^ 10 +^0.5)^ 

^i« ^L^= J^=J ^s 1 

^11=^4 110=( 10 x 1 )+100 = JjVl JaiJlciLi|j^l4.J*L>Jll UaiJ 

fu- 20= ^ 200=( 100 x 1 )+100 = ^liU! cLiJ! oLSIjlJ 2_ J^dl LLiJ 



^10.5=^105=( 10 x 10)+5 
^100.5= ^ 1005=( 100 x 10 )+5 = 



^la ^L==> J==aJ fus 1 



:<jl Ja-^^Lj ^jLcoil Jj>JI £)-4 



( AjgL-ula Lf£>Sj 4j3Jl!I) (*-=== 10 4-^L-JLl (J^LjS I^-^jJjL^Jl {jA (^f aIjlJeIxJ ^j^auCJ 
l^llJI LtaiJI i^jS fUjjl ^ ^jJI ^Jfi. JjVI j1^>JI ^JLJeluoJa ^100 Sjn^itl iaLcJL! iJL* ^_ Lof 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 







tjL^I^U^jJa- 12 

iluu 4-<^_i2 j_& 4_La_2j (^1 CjLuI Ju>*J uLlu> ^_ 1 taj>J) £)) 4JLJL>». c^^- -iu-^jVI <L>JL*-4 4-2jjJs Jl^Haj 



a ) JiitlLm I ^j_^3ucj 4_La_2j (^1 Jli£. 1 Laj>Jl j! JuLc l-J Liar*. £)-4 I '^- 3 <3 J IJL3 4 4-iLaJjLl ^j-aAl! I Jl>* 5-jJLc 4^>*J-i ^JJ 

( C- LLaJu 1 (JlJ^Lj 3^-<C<-LrjL^ SjuiJ — 

\ , 








>" 







: 1 <j fr j da-Si]! CjLuI Jl3w| -^Lj^ij jL-dj^M 4.->JLjlI jLlajjia Jl^jj 

4 SlUtl 4-SjjJ^JI ~ 1 
4_l-u-oju1 4_2j >-LaJl ~ .Z 

*CLj Jl^ ^j-JIj c^j^Vl dal SJul c/UJ 1 ^ Juj lLsLujI ^1 (JJ-S B^jLc Bjjjl^j 4-La-SJul CjLjjIJl^J _iL>oV ^L^ajV! 
jy^~^ tl J La^jQ] Ij-kiJ 4^-i (J^t (JJ^=lj 4-2jjdaJI 0JL£J <L>oLLJI CjLjjI Jl^VIj Juu L^x^ jL^j>JI ^j-oAIj L&Jll^j 

(WGS84 ) 



GPS THEORY AND PRACTICE (1) 
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afrditsjb'jit 



JL^jil LuiLgJj 3j>^ 



cJLaiO^t 



^(Jbd^e^l^O^I 








iiliaiUjOJI: (17- 3)*5i,1 ^-t1. 






(18- 3)^j J^i.^tljJ^l )cL^yi L> ai:4_ ( jrUju>. > I! ( >4^lLL^iJ! jUSVl <>a Uu/jll oljLiVI 




4-uu-alH ^JsJjiaJI t (18 _ 3) ^j9j J^ A 
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oLj! jl^! iijLl<uj (c-j I) cL^lit i^S -iL^ib (a, b, C, d) jUSVl ->L^jf <>* ^^ *^ oLul jl^j 



*»k.t< < i ♦»?■♦» 



/j-CLLaJLul 

c-j Liar*. c-JjJLLa-tl) 4-Jj^j>Jj da-SJ J) CjLpI Jlj>^} ^ Lc J—i-^^oj fl U^Vi p fc%« ^ ^)_^ ^alitj > 4_2j^LaJI ^Jl-^jj 



(WGS84 ) ^jiuji ^ji! ^ li*j ^aUL ^Li. ( i^yaDi-j**.^! 4_kzai cj>l^= i ju cjUsi j^vi 

«f u*jJi 1 juJ oj-Loifl sj^uajii lL^ui c^l^= (Ain- ALAbd) ^=JLaL> ^uji cr juai 
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**i^*l^i/*f ( 4J 4 1 ♦♦ I ♦♦♦♦ 



Lu^j &*La 43M3 ^ f u^i j^ Sj^^ jui*3 (GPS) g2f>tl JUJbJ 3J^i J*a dj$& . 1 

(Resection) ^...<^.ti .llsui i jl^ • 

,l>Vl O* ^>*~ o- jU*ll u^e (GPS ) friljil JLktf jLfet ^jJ! f !>*! .2 

(Antenna) ^l_^JI • 

(Receiver) J. 3m. u • 

(Keyboard ) ^pUil ~^_$) • 

(Program) ^Ua^Jl ^Lj^Jl • 

( ^^ t iL^4^Lb. J ^ J (GPS)^IJbJbuit^V^ .3 

.^LfllTLge-U f^ljJLl JyJ^^o Sj^^f f-1^1 (>V ^JLbLitl 

sj^Vl ^ t ijit ^ ^ (G P S ) gftjtl dJd*J 3^1 tljil .4 

< -jjl^=3 tl (^jl<JJ LVA Bj^LjlII Sj-<Li (j-^Lf^ Sj^^l • 

4Jj-^>JL! 4j>*jJU jj-LaJ l^/A o^Jluu ^juLjlS 3j^jv) • 

r -L/OQG Sj-<Li (j-^Lj^ S>^>4 • 

aJbljJll JuJl>o Sj^jv) ^j-4 4 alHieJU pljjVl c-J^-a^j CjIj^j.^-4 £pu 4jjL2_4 ujui£. ^j 

JUd^GPS^t^tJUJt^Sj^U^^ .5 

4^ mi 

: s^VL jl~>ii ^s^^(GPS) (ftljtl JUJL*> d^-b JL*>)! 3> .6 

.(Static) c^liil jl^jJ! 

.(Rapid Static) ^j^i\ c^lill jl^jJI 

.(Kinematic) cdj^Jtl ju^jJl 

.( R T K) ty ^aJLu>UL liJ^fltHI JU^jJI 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







sj^VL jl^jU ^JL.! s jifi. j^ (GPS) 5^! JLJJLaJ dj^b JL^jJ! ujJLJ .7 

.^Jj-oJI Ju^jJI C_JjJL-u1 • 






f^A.i ♦♦: 



4-SJLLaJLl 4-SjjJ^JI • 



4-u-uu-d! 4_2j^LaJ 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 




fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 






t( 3) (0)^10^1 






4j3Ju iUS;lt CjLuI JLxVI JuJu>o 4J^3ugj V *S| flit JuJu*j \Llx - 1 

^gJj-aJI Ju^jJI £>* il^ j^^dI ?TJ-*>M Jlx-^jJI 5-^>^ " 3 



4j3_^ (j^£-\ (j^£- (JjjiTfW (^Jj-iit Ju-^jJI c_JjJLui AjLst 



Lf.i.g 



- 4 






S *j3IjJu JuJl>o Sj^j^I £y$ 4-x^.jj J '^M JuJu>o <JJLL^=ucj < ^J*^ 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







( 3>IJL*1 I d^LH i>u^ ) f bVl i>u^ («ju2j £Jj*J 



CjLo-JLju 



4-1L*. ^_j 4 ^ jJlSji (^JlJI £.!_} 2 1 ^gjILujua aLcI ( ▼ ) 4_4^Lc *-ul&jj tiJujj 4 Bjj^d jJLl ja^LutJl ^j-^ J LgaJl^ (J-^ 3 






( f uSri cuiii <>) *ijSn ^ 



r.t< 






Jii 



c3£ 



kiii 



J ^ kJI 



aJaljiJ JbJuso «j-^-l f '_^JI ^y^*-^ --^ 
3j j~^** 4 ijijjjjJI f.\\-j>.2\ Jl_jJuu .3 



*j3ijJu JuJl>o jL^j>iJ Ju^jJI L-aJLul fj^ -0 



Jj II * II - II 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







( 3>!Jtol I d^LH i>u^ ) f bVl i>u^ («ju2j £Jj*J 



L-jjjJll (J^ £)-* ^ij^JJ! I jla Luu 



^142 / / 



: 5L> 



tui 



tO 



jlU! 



^-<-U 



4 




3 




2 




1 



:5JjL>JL 



:c-JLUJI *£j 



: 4^a 



>UJI 






lL^L2 I 






1 1 /> < 



jj_L> 



aJbljJll JuJu>o Sj^^l plj-H J^c ^*-^i (^jTllu-4 .Z 

4_LLfi-|jjJ I *j3ijJI! JuJl>o 3j^j*J ^.Ij^i 4_L<^(-fij 3_iL>*J ^gTn-u-4 .D 

jl—^>ij A a u se I . ' Jl_^5jJ1 Jjj^-Lo (1^—^ ^ J J^*"**' ^*"^*i L£jH~ UJUQ *^ 



*j3IjJu JuJl>o jL^j>ij Ju^jJ! cuJLuil fj-^h 3^Lv| ^gjTLujua .0 



£>^4 



: Cj lio jj?tLa 



: MJ^' t^i 3 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







( UjiULj^li- ) uLJ^^dU 
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2ftdlt3d^*lt 



JLi^jJI LuiLgJj Jjia 



fruit Jl*i\ 



^tjttdbdbul^j&tftUttlt 







( UjiULj^li- ) uLJj^dU 
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■o.'iifl(| lliiiji]||q.o.'inll pilnlll nnlnll iiiiiiiif ||)ll 

gftLUI ^Ui w*«^ 2ULJI h^P 



«. 



Ph 



jSljIldbd^^SJ^Uiill 



GPS ^U^ 4. aSoJI j^Lkij *Lk^Vl jj>L^a 



^j'i g U c_ujJl1I!j ^"i aJI (<i-UjLliJ 4_aL*JI 4 i u i n IxU 4jaj^ta (jj^JL>jl *_uj^v. 




GPS t\lZ£T&JJ\j*U&jt\&>)t\j*L** 



ftttlt yLalt 



^IdJJb^e^l^L^t 







GPS f U^ 4- iSjJI j^L^j *Li^Vl j^L^« JLi l^jjlUI :d>lJL*tl 



.xJsljJJ jljjl>o jL^o Ju^jJ! £_ ^J^' j-^^j^- ct^- <-3j-*j-5' -2 






0^^.1(4^x12) :UJ)d£Ug2j2tl<2&*ll 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


pj-ut-oVl 






























uijjJSJI CjSj 
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GPS ^^UJDI>k0U£jfl^Vlj4LM ^IdJJb^e^l^L^t 2b>L4l 




:2UJLW" 1 

jJlaJI (jt^- jL^>JI Ajiiclu-tjL^ (j^=3Lj ^J I jl i^L-JLl Sj^^f (J^3 o^ ^L-*i (vjr >S) *jalj-tl juju>o jL^>- 

4-^^ ^j_a JJLSj ^p-JI ^.LLaiw 2I jjLl^J, 4-tjQtl 4-<-uIjJlJI ^j-4 4J JuV SjL^JLl 0Jl& c-JjJuJLl c-x-< tL^=aJ ^^=Jj lLs-SJ 



. LglL>iJL*-4 ^J-^3UCJ L-J1JL^=3J ^-jLjJJI 4j3_i 4- J^jM <JT^\ (J^ljJtJI ^j^>Jt 

t ( GPS ) ^(>tf JU4JL0D jL^j JL^jJI > ^JLUf laEJUf uL^lJL^-i a^J elA^Jp ^Ul >(^Jf - 2 

4_ LfcjL>oj £>^=uCJ (GPS) f-^lj-t! ^J^ jL^?^ Ju^jJI £>* 4j>oLl!I 4j3Jl!I (JT 1^. j^Jj J-aI^ 3 JLC Jl^JJ 

:i-Jll]t lUI Si] 



.i^ijijLojjUaVi^-i^ii^Li^f- 1- 2 



- s 



.ixllll >1 i«^l cjIj! uq cjL^LlSj r lU^Vl ^jnLLc- 

-.(Satellite Ephemeris) <±^X\ u ^\o\\ ^ul\j jIjlXI CiUjko U^ - 1-1-2 

^jt j^j ^ j^Oil rjj^ ^1 ^jjj aS U.4 ^^Ll^I j^Oil 4^.jj 3j^.f 4- mj^ ^^^.y ^*4^ 

(SA) jt (Selective Availability )sjt«a 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 











UaaJI jM JIa 



7L^^al\ J-olSl jlJ-4 




jl.la]| *U^J ^JajJ ! (1-4) fSj J^ 



(^JLgelaJLI J I jUSVl ULojj^j c pJ| i_p.>UI oUjLlU ^jJl_>i_ j i^p_j__JI L^j I j I Jla ^ I j US V I 

( <Ll)Uj! 3 Jl>*jJ1 *p*!j) S^-^LLfjL^ 4_ix__J 4_ J L^ju1 0Jl& (^^J ^)_ajVl (^^J-C 

(SA) jf (Selective Availability ) Sjliiai s^Lii^Vl LLi. - i_> - 1- 2 

(_-.3.<.aJ ^-__Ul__JI j-fl-SJI OljLiu ^-oliw aL__J (J-^StJ VJr 0«-SljJLI JuJL>0 aL__J (^±C- (J^Sj--aJLl (*J^2J 

jl^u. o-c l__J_i11 oLj! jl^! uLca> 2_ j^jiXI U_iJ! Sj>Ij) ^ J^u (SA) SjLiiai S^Ul^VI ^L__. 
*L*-JVj 4 1 fljlr Jj____>JI (j^jjiUtl GPS*__ljJ>l juJl>_; jl&>» LpAjLiriuA a-=ugj ^Xtl aj-JlJI ^ JL5-JLJ 

.( aL__JJ1 O u j_=uc-i ^_^L>Jl ^.j_>J| *^>*Ij) i-L^Li-. aj a lm -ij^J _>^ Juz aL__JJ| I JlA 

tj^j^is ^j__ i-JLflj-Jl ^j_6 (^2j 

.j_fl-_JI ^j-4 <_^jJLl ^^---r-JL-JI ^JjJalJI j^Ju ~ 
.4_ul Q miT 4.-2J >-L_J > ^ Sj) 4__UaJ C-ccM-<Jt ~ 

t u^ 2 <^\t ^ c_j| * a!« * t & . \ - 

*__jJtl JuJl>_j _L- f I Lao*) ^J I (^-^ U-d ALkaJul ^-^JlJ-TlujlI 4-?t-p-.<-o J^-^ -^'J-^i J * ^ Lr^J^ Lr^-^ .J 

< (1) (4_^}U« 2000/5/1 jjjLLSjLiia! SjUi^VlfU^UlJfu)^ 150- 100 jjjl^4- 



4 j j mill 4_2jj_LaJLl ^jLjjJl 4_^>JL*-<S^ 7^JJSJ_U jLjuajJl 4_Sjj.Is f-LjjLl I La >■ 1 1 1 J_4 4_J>JL*-4 Jj ^— ' 1 'J 

.(Relative Positioning) 



(Satellite Clock Drift) LuiLi^JI jU^Vl ^Lu LL^ - j: - 1- 2 



4ld3^ 



JUUU i 



ka-imJ jJj e_bM--^l i$\ O' ^i ^^ 1 Ll-_1I j_fl__JLj S^^^jJLl CjLcUoJI <S^ ^j^ C^J-^' (jy^- 



___ t Laiv. ) Jl--oI >JI x_S<va Jl_iJl>iJ ___ 1 Lai*, (-cl-co. Lq-4 4__uL_JLI iSl <-oil Lc IJl^>. % * \ ^-^ vl3L_j 

^-j^j ji ,,,-ifl icUJi t Li> o' ^i^^Mdi ( j 1 ^ 4 300 i^Uaii 4_ t ias (>( , MIJ 4_^i3 0.000001 

.?7jJ)jJL! Jul^jJI 4-2jjJs pLiJU 1 La^>Ji I JlA ij>JU<3 ^j^""" i ^ X J a LtaJu 1 ^-flJiicIu-tL^ 



GPS theory and practice m^ (1) 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







JLJU i^Loj/ p ^^-^ lUU 4-Cj^-aJ (J-UL/3 ^L>ol ^_j^-<-uJ SjLu-u L^jtla-Sj 4-£U-tju<3 C_jL-oJ>iJ (_^L>Jlj J^JU-aJ 



i_>L>*VI ^jl-a 4 ^_^300 igjLcuj a^LujlU <jl i_>L>*VI clcJL^dj L^dj^>o Cr _Li cjLcL<-u cj}Uj jj>^ 



(j_4 Lkajj J^JU-aJ! £)] Cl»K I jj ^j-^=J 4 ^ taj I * 4-C. j^^-oJ j^-<-uJ SjLu- 



u 



jj LcLqj 4j?t_pe_^5 ^jj^=lJ 



La I jl-Aj i 2 ^^r.Ajji c 5JL>J| ^jl-a I§_ 4x.j Mill <jV .V *-lUJLj p ^300 L^jf cr^- ^ "«U uLa> 



^_ c-xj-i-ujj (^j-j>JI L-S^liJLs 4 2 Ah^tl 4_jLLlU j^-l-C. L&jjjwC ^.LJjI CjLj>*j^JL! (^j-j>JI c^^^-JlJI 4_u 



l. uU 



4- cdJjL^jjjii mi^jjVI 4_liL 4_ L^jjj^ jl^l ^LLuJI jUSVl oljLil oljL-JL eialj^jVI Sj^Lk 
o^jJI o-^L_^ 4- *L-^t <^jJ^ Ji ci^j-j U-* < .j^i-^^jpil i^ikj L^jjji BjLiVI Jj^j^j^Lj 

(Ionospheric Delay )j_^_^jVi uJa 4 ji...^wi iLi. - 
(Tropospheric Delay) J -ti^3J > i]1 isJa^^tj LUi. - 

: (Ionospheric Delay) j^^^bVl HA* 4. jLa^^Vl LLi. - f - 2- 2 

Ly £.LlcaJl j-4-SJ! (j- 4 ^JLujJLl (JiiL>-jjJJ (Carrier phase) j^laJ I icj-<-u SjIjj-ijj^hijJj^I aJLJs ^j-Sj 

((2 - 4) J^-JJI jJ^.1 ) y^ill 4_ *j^1 ^^ <yi >U2 jbjj i^jjb 




-78- 



GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







:(Tropospheric Delay )j ^ t njjpll 4-LlUjo^Ij tu^ - ^ - 2- 2 

eJa^UJI lUiwj^uj <(3- 4) J^ Atl ji^l )^IL^T jf ^j^ 80 j^2JI 4jjIj c^l^ I jj U^ 

I JLA ^jjC (j^tlUj. ( GP S ) *1\jX\ JyJ^i 2>*^L Ju^jJI 4- glk^Vl j^L^^ajr^il £>* (^^>JI 

^jLlJI i^Ljuaj (L2/L1) o^^j^' l^ J-^ J^\ 3J^^>U £jJ>jJtl Ju^>jJI ^lSj^L ^lu\ ^Cb LLiJI 

.(Relative Positioning) ^uwll ^l^L 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







: J.iAu4t SJL^g j^ 4^jLj f Ua£j -3-2 



(Multi path Error^L^JJ ^Ul 



£y>oy 



LiV! jIjujI - f - 3- 2 



C-31 JL_& 2lJ ^JL-lXI £)_4 C-JjJiJLj jL^j>J| ^-JIj-^ *_A-bjJ ^JLLM f-^J-^ J^^' f^J^tJ-ux^ jLjIoJ jjfc ^_<-uL-u 21 4-U-<-0 

< t u-luj L^-4 (4- 4) *Jaj J^=lAJI jJaj|).ij-ujLujVl oljLiVI J>^j Jlju _>jJ c pJI j ol ujl^ajuVl <j_a 







iljLiVI *\&j JJSj o^U ^IjA 



SHgassr 



■ ' . ■ ■■ ■. ■.■■. .. ■ ' . ■ ■ ■ ■ ■ ■■ ■ .. ■ ■: .,■■■ ' ■ ■. . ■ ' ..;■■■ ■ ■ ■■ ■. .. ■■ :: ■ .,■■■ •■■■■■ . ; -. . . :: ■ .. . ■ ■ . . ■ :" 




jl^Jj^LXI ^oLvjJll ^IjujIjajtj^jjtC 4- 4) J^lJu 



(Receiver Clock Drift) 

jijft*. uiVl jU^-j e^Li^ii j-*^il M-^ of o-« jL^ahii t^lJLuftil j^oJL s jj^^jli Clocks Atomic 
kL, o^> ^>ti^i lit 6^ I-*u; 4 „iff'i ^r^yi ^_ (P-Code / A/C-Code joij^ti j_j>l d^^ 

x-^j-ll JuJl>o ^_j^_l^d LL^Jk] (^J>3^ ( J ' "J J-Jj (J' J ^ ' ^^H 4-CU-Uj J^^ 

\SjV ^>S1 EJ ltS o- Sjj- (1) 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







Clocks Atomic ^ oLlL^ ^j oj*^t tji^j ( ^ 300 U^ < t u^uj JLulill <>* 0.001 U^ ) 

I§_ L-UJkJI 7c_t5e-j-^jJ J^-l ^^X.Ll-1^ J— ^ J} 4-x^Ll^I 4-^LctLA ^j-uLjS <j-J>^ ^j_C ii^LuiJLl 0juj ^L*. ^jjIL^LJI 

if 

( D ) ^^cLlj-^JI j o^tl (j-cj i^ljj (jjuuv** a^Lujws (£t) ^^cLu-^JI j-^-iJI (j-c '^4^ J^ j-Sj-tdtiVI jL^>- 0^=° 1^ 



* { *♦ 



.(6- 4)^ J( j^i 





(I ) U^^^LLZU! ^L^^I^jj: ( 6- 4) J ^-t,^ 




4 [(JLltl (j-u-t-o (^^JLc] 3 Jlj^Ij 5_ljIj jl JuL^J /^ SjS^tl C-t^jJI (j-C Jl^J 4-C.L-u 4j (JLlSIL-uI jL^->- O^ 3 ^1 l)-^ 3 ^ 



Tt-IuJ C-3j-<-Uj 4 oLP O""-^^ (D ) J SJ) (J| J t ^jljJ C<-(-0 (ct ) J <\ c\\ ^} <L3L-CL4 JUU (^lC 4-jI (Jj-Sj M(U J^t 



LLt-H-U 
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_jiyi;__»j_i 

GPS ^Lt_ <£___( j___j*L_f _!j_l__ 



<____ ___ 



^ljtldb___^j_VL&UI 









«1|| * . \. \ .. . \. * ______ _ ■:,?■..?■ 

(c-j)^? (I ) U___ _|_. ^L__l ^l___ 1 ^_>^ : (7- 4) J_x_ 



*Uj (Jl j-Sj f r)_l jL^>* (j-C (^'J^ ^u-u J^-u ^CJ __ _ ^^Ll_> ^ o 2j ____jVu j^T (J-_lj_ ^'J^i (^ '^1 o^^j 

J__ _JI 4_ 4 __i cLj__JI J_3 _u> ( JL___M jU^x l^.j ,„j ^1 ) U_JI 4_J,_ ^jLa 4_L_>| 

.s_jJ! JLuiui ^ <l>_ji Pseudo - Range _>„! jl_/^i (8- 4) 




2ju_wj 4_L___ _L_ 4_JL__£_J j_lj_J! *J_L_ 4JL_tILt_l 7__>jj :(o - 4) r-^j (J_=___ 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 







(ct) V^l! /*W0 /_j| OJ L-u 



j^MUl ^-A^lJJ 



.u JULp 3_ijL?t4j 3 Jl^Ij 4-La_2j JL^p V 4-j| Vj j^-»Uj c^j_<-u (jl j £j < uVl jL^>* p-^J-* O^ 



aj_2j <jJL!jlJj 4 ((o~ 4) ^-^j J^3^Il!I j^i^jl) (C)j <iMI ^j-a ^Ij-j ^jL^ij < (b) j <\n\\ £)_a ^Ij-j qu g**»j 



4 JLJ*. 



j 4_La-2j ^_ ^-S^Lluj *_ <^jst 



u 



JuMi-tl O^ljJiiJ CLl^J i^L^} j? C-3jL->iJ JLlSj ujVI jl 0q» £-aUj^ 



.0jujL>O -iljJll f-^J-D J-^J 3_iJu*^aj 3jL^lj 4-La.Sj 



JljJus&Iu jL^j>JI ^j-Sj (^vJr oj *_^IjJLI JljJu>o jL^j>ij ^x.Llj-^JI j <\ c\\ ^j-^ 3jL<i} (Jjl (Jl j-Sj < a\ Jlju 

iU;-,ii,-,lAii^Mii^. ra^.^t^u.^.-t »j L^la J^i&l jL^Ij jUlVl «. , ?*" 4. jU>Jl Ijujj 
jJajl) jUSVl Jl iiaiill ^ ^jLlII ^-o^Jll ^3. c_jLoj>J a^LjJI cjVjUJII cdJi 4- f J^^dLJ 3jij^jJLl 

< (Dilution Of Precision)ii>jJl J_^L^ ^ 'LpjJ* {*«JI I ju* ^^Lhj vi^x((8- 4) ^j J^r; 



■ TC-ptUL^ (J-O^aLJtJlj 4j3JlJI <— olj ^se^>iJl l\j I ij c^*-^ 




jL^!^ ^ji^n £^>iji :(9- 4)^ J( j^ 



iJJ 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 










8p = 



:4-taLsLtl £y* (GPS) jL^>0 jSjil JuJl^tlJ SJUl>JLl 4j3Jl!I uLu> ^^^l^JJ 

DOP X 8 M (1) ^ ^ 

*_ajj,i ojjl>o <l2j = Op : 

^jdl <>L^ = DOP 



L>^4f 



lsji a^j = 8 M 



^l^ cut. (Dilution Of Precision) nop J i ^ i < a ui j «i ♦ « < ^ .-. j ^ - : 

(^.jl^ C-lSj ^_ 5J-4JU3 4 La 2 xj (_^L>. J-&J 4-La.il!! 0juj 4-j-ctuJu jL*jb^U ^_<-uJlJLJ| *_jj^jJ! 4-jLLc (^Xc (J^y (jW*^' 
j^ju-j 4Ha-l3 q] I ^^-"» 4 4-La-SJul 0juj 4-u-al]u L^Jljl Jua ^_ jL^Vl 4-^3^>J 4j?e_pj dx^jJ! JJ)j-o *_a 4U-^-lS j^^jlIj j 



> (2)^^l^ (GDOP) 2 

(Geometric Dilution Of Precision) ^ju^i ^^ui jsj j^u^ = GDOP d~^ 

(Time Dilution Of Precision) ^jis ^jji <>l_« = TDOP 
(Position Dilution Of Precision) ^i jsj <>l^ = PDOP 

> (3)^j^L^ DOP) 2 



(Horizontal Dilution Of Precision) ^Vi ^ji^ai 2_ ^jji <>l^ = HDOP 
(Vertical Dilution Of Precision) ^iyi ^jiuJLi 4. &ji\ <>l^ = VDOP 





Juj>JIj £pju nil ^j-uJlLJI ^jjjUJJ r-^LiJ 7c_tisjj :( 1(J~ 4) ^J9j J*-~i JL 
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GPS (Ott^lttdLlt j^Lu;jfLt^V!^L^ 



aimt ii*Jt 



^Ijtldbd^^j&I^Uttll 










. Jll^ JJ 4-u_uLlII 4-u_4 vjI 3 \ILdJl ^LlL^I ^J/^a 4 ( 4j*. O < fl '^» 1 4j3Ju) 4-uJ v2jJ| 4-La-SJul CjLuI Jl>* 

•» * 

( lLsL2JJI jLjIowI lLsjj^ *^>*Ij) 4-u-uLLc *_La-S 4JJ'J jL£o*I jl (( 1 1 ~ 4) r^J (J^ 3 '" 




♦ ** •» u i^« 




<la2Jul f-^J-l /W-*-° jLu^-l r-lij_<u 7c-l^jj: (ll - 4) ^J9j jj^-~^ ~" 
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GPS ftUtt^ftUt j^L^j *L^Vt jj^ 



ftttlt yLalt 



^tjttdbirf^j&tftUiUt 







:4IlIIjJ 4_Sj^1sj g>j Jll^jq j QaiJl (J^jj (Jj*-^ ~ * 



4lulj| 4-2jjJd 


O^SJuZlA 


Utt»J| 




(JL^3lII lLJlL?&I(J ^j^aJI 


(Selective Availability) 


jUSSU ^^nlflt! fu^ZUI 2_ *LL^f 

(Satellite Ephemeris) 


(Satellite Clock Drift) 




(Ionospheric Delay) 


(Tropospheric Delay) 






(Multi path) jLJii jjug *LL^t 


4^Jbai jur. iilJja LJIUI ,Us;tl 




(Receiver Clock Drift) 


AjustTu-aj Vj 4j|jLil e_3Ju>ij 




2 .jU.tl jl n «VI 

(Unhealthy Satellite) 
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GPS ^^UJDI>k0U£jfl^Vlj4LM ^IdJJb^e^l^L^t 2b>L4l 




.(L1,L2) jjpJl^LfijKLl ) ^ui^UioL^lJljU^Jl UL2i^j ^i otjLfL^t - 



:S^jji^jJL! (-La-SJJl oLAjl^Ij-a ~ »5~ 4 

.( lL2UI cjLI^Ij^ «.|j) ^JUJ! ^Ulj ^UJ! .Ui.Ml ^>L^f 

: jL^iJ JiLU! ^LuiXI s*Li^= -4-4 

: Ju-ojJI LJUn Jul - I - 4- 4 



. Lu-uLLc jL^^U f^juijSul] x-JjjjJI (j^a^aj d^p^ Ju^jJI 4-JUjlJ c.c-t-oLLc CuSj jL£ow| ~ 



» « ♦* 



.4_UJ VJ^-L 

Sj^-^jvV! _}JlC J^I^ojj (J-^jlJI ^j-^a 4_)jJLLa-tl 4-^jJI lujuj cP-^'J ^oJLsr^ r.M ll Jll^jJI 4-SjjJo JuJl>o ~ 

.\k^=^juj/ zj^j^ I l£4>^' J^^' Cy* ^jJLia-tl a^jJJ c-^-ulill ju^>jJI c-jjJL-uI juju>o ~ 

:ju^jJI <A+c ^LuT- c_>- 4- 4 
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GPS ftUtt^ftUt j^L^j *L^Vt jj^ 



ftttlt yLalt 



^tjttdbirf^j&tftUiUt 







.( - a^Ul^j- <JdXI ^Ojl^jdJ oLLJI JUoL UUI 



^.jLllJI 4j3_* Jl^jjuj S^j-x^jJLI da-SJJI CjLjjI Jl^} jL^IoV .iL^j^l <L>JL*-4 A-JU-C (^^j Ju^sjJI 5-JL^c ^L^jI Jlju 






.i^jLidu-ail Ju^sjJI 4-Sj^Ioj 3^Ju>JLl 4j3JlU Ljl-U ^L^J^I <L>JL*-4 
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t^iyi3Jb>^lkUiAOU^lUj«0iU 



:^j(GPS) 



(Selective Availability ) Sjlsim sjUi^V! tki. - 

(Satellite Clock Drift) ^U^J! jUsVi ^L- U=^ - 

(Ionospheric Delay) j-^^bVl ^ ; u^ J i...^-,vt Uai. - 

: (Tropospheric Delay )j-ui^j>iJ1 iiJej^b LLi. - 

(Multi path Error) jL^JJ ^Ul <> SjLiV! ji jGjI - 



^yg.1 «.^>tl j i^tl j 3 Jy>,^il 4JJ jJl 4X.1 Mill ^C JjiTlMitLj a 3^>.jX\ ^C.1 mil <_3^Ll»- 



a^JDIdib) ^J^^I^LutflLb-^jtf .3 



-89- 



GPS ^^UJDI>k0U£jfl^Vlj4LM 



ftttlt yLalt 



^IdJJb^e^l^L^t 







(4)jajte3!ol4»! 

4-JLc iSj ^^ Jjr^^JU X-^ljJLl JuJu>tJ Sj^f ^jjO JSVl ^^ J^l>* L>* ^^ " 1 

.(jj*T O^^ 3 ^ 4- Ijk^J ^L^jVl £>* J*£, ^ JuV - 2 



.6 ^ jsf ^H-ujd^Ji j^jjUI o^^ 'M j^i>ti ^^^ jU^e jl^jJI q^oj v - 1 



•7TJ-i>X' Ju^sjJI 4-2jjJs a I Justlu-uu (^jj>JI e-S^liJI ^LUiwI ^ya (j/ilV m £) 



*y^=uCJ _ 



3 



.^ijjti jujl^; ji^>u ju^jji &i iiLj ^^> (S/A) sjb^ai -oiii^vi ^ u«: - 4 

.*jbljJll juju>o jL^>o ^L^>j 2I 4j3_* 2 jLjj ja^Li^. jL>oLj 7 r j^\ 
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GPS ftUtt^ftUt j^L^j *L^Vt jj^ 



ftttlt yLalt 



^tjttdbirf^j&tftUiUt 







( djlJL*! I d^LH i>u^ ) f liVl i>u^ (4£uD £Jj*J 



CjLq-JLju 



Jlaj ^jI jJl ^-a_l2jJ! I JJt (JL^sj 4-La_<-ul^j ciJuljJu3j ciJ uxoj &jl£ .^juIjJi BJl^qjM ^JX. <--<jjJujM {^a ^L^jjVI Juu 

.ciJLJju 4-x^UkJI £jL>JI I§_ i^^LaJI *ul& (3-Lilali! 4 oflU A-JLH aJlx 






( f uSri cuiii <>) *ijSn ^ 



r.t< 






JiS 



c3£ 



kiii 



J ^ kJI 



.l^la^l^j^^jp^lJ-al^tJI^p. .1 



*j3ljJl! Ju Jl>o jL^>o S^j-x^jJLI < lo rt j 



£fll_$XI ojj^I jL^j 



jj ii * ii - ii 

3j^-4 lLdL toiljl IJl-A ^JX. C-JjJljJI SjLcJ c__c_?&1l^ LxJj^ J) V 4-^jL2jM ^_ Sjj^-iLa jj^j 4-1L*. ^_j / 3 J J 

.c-jjjJLl 3 JlcL-cl^j (Jj^I 
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GPS ^^UJDI>k0U£jfl^Vlj4LM 



ftttlt LitfJI 



^tjttdbirf^j&tftUiUt 







( djlJLall d^LH i>u^ ) f liVl i>u^ ftj22 Z**** 



t-jjjJil (J^ (j-^ ^A>^' \^* ^*^ 



^142 / / 



: 5L> 



tui 



tO 



jlU! 



A-lju 



4 




3 




2 




1 



:5JjL>JL 



:c-JLUJI *£j 



: 4^a 



>UJI 



.JoLoill fj-^ta (><» Z 80 J-^Lsu La :< jr J-&t JL>JI 



lL^L2 I 






1 I /> < 



Jj_L> 



CjLjI Jl^J 4j3_^ ^^JLl j^Jj (_y-Jt J-^IjjlJI rj^i ^L^i igj^n-aua . 1 






jL^>o ju^>jJI I2_ a^jJI ja^Li^. ^yLi cbj^uJI 3-^L^j ^^j-u±a .4 



^Ijl 



JL)Jl>iJ 



£>**»! 



tdiUi^reJLs 



: c_>jjJJ £-£_£ 
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GPS ftUtt^ftUt j^L^j *L^Vt jj^ 



ftttlt LitfJI 



^tjttdbirf^j&tftUiUt 




( ujiULj^li- ) uLJj^dU 
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GPS ftUtt^ftUt j^L^j *L^Vt jj^ 



ftttlt LitfJI 



^tjttdbirf^j&tftUiUt 




( ujiULj^li- ) uLJj^dU 
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■cvnf>p lhiiplllqcvinll pilnlll nnlnllnimiir| ll 



{Sl>tl lidauJ ijjSli f»LliUl 



u'i Q U c_ujJl1I!j ^"i aJI (<i-UjLliJ 4_aL*JI 4 i u i n IxU 4jaj^ta (jj^JL>jl *_uj^v. 







ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 










.x-^ljJLl JuJu>o jL^>o S^j-x^jJLl da-2Jj| CjLLl^Jj.^ ^ic e-3j^uJI .1 
,*j3IjJu JuJu>o jL^j>iJ 3_ij-L^jJu lLsL2JJIj CjuJlltl lLsL2j C ) I a * & 1 j * (j-u c-JjJuJu ^jj L2j q] .Z 

.Ui>Jl JL^Vl ^ L^JJLiJI .4 



.(jl^nll JuJi^tlJ (jy^J^tl aUSiIII CjLjj^ 4 c-JjJlUI ^ g t uJ <j| 
.aJbljJll JuJu>o Bj^^Lj Ju^sjJI ^_ ^LLaiw VI j_iL-^_a c-jjJuJLl ^,^-ujj <j) 



.1 

.2 



.aJbljJll JuJu>o jL^>iJ 4 rth^eJll Ju-^jJI (3j-^ MJ^*-^ Lr^-*- 4 ^ O' 4-^^ •-* 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


pj-ut-oVl 






























uijjjIII cjSj 



.aSJISJ! Sjl^JI 4jl^Ij-« .1 

AjuIjJI SJls-jJI £_ x-Jal^Jll JljJlthj Sj^-vLi JLusjJI £_ r l U-S^VI j \l ,^* Aju>.\jua .2 
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2UJLW- 1 



a Ju>* 



.yi^-j ^IjJl! jl^jl^i] c^^Jt ^U^l oL^ ^lc JLulill sjL^yi4-^jjoil^Tc^jju 

I§_ ^1 U^Vt j \1 ,^^ ^^JLl 4-JuIjJI SJl^jJI IL-j < *JbljJll JljJu>0 Sj^Lj J-ca>jJI C-x-JL<-u1j (Jj-^ CT^- ^-J^-Jt 

LajjaL^j 3 jl^jJI ^>jl-aj 4 4_JL*JI 4-^jJI (JT 1^. Jj^u^rtiJ (^jiJj (JjA\ J-^I^aJIj 4 (GPS ) ^IjJll Jyju>o 2>*>4 

t A jju2j>t}\ (JL-^-c 2I 7*j-ujj ^-j(vJ r IS ) *Jblj-tl JljJu>o 3j^>*Lj Jl-x-^jJI 4_JUjlJ a^jji tJajgelLH (Jl ^ 2I r-j^foj 



c-JjJljJLI (^-^' dJ^I Jl-cV ^^.S-Liiaj (JLlU-^3 *-j3lj-tl JljJu>o Bj^^i Jl^Lj Jl-x^>jJI i_Sj^Is ?"j— <i <Jj 4-^Ll^VLj 
^jJI d^LSJJI jl-piwl 4—iiL^D i_<_ulj_i £)_4 LjJ Jl_)V ^J-^jlJI ^j>JI ^j_C cl*Jju>Jl J-^J .^JLqJtil J^ulajJl JlloZl! 
3_ij_x^jJu lLs-SJ II jl_£o*I CjLL-l^Ij-^ 4_<-ulj_i (^j^^I SjLulj ji (vJr Oj *-jbljJu JljJu>o jL^j>iJ LAJl-x^j ^Tu-t-o 
^^L>J| £.j^>Jl ^_ 4T(-t-olj^ (3^— <-" " W^-*-" ! L - 3 ^' Lmim,jLi O' S-*-^^ cd-JJ J^—ListjJj (vJr Oj *_j3|jJu JljJl>o jL^o 

4_,^Lkt! 4^jJ! (jJLc Jj^aaJlis <cAilill cil^-. . A cLUi cjLL^Ij^ <>c 1>A^» « h\~^~ V (GPS) ^IjJll 

iLLalJI jLlo*I 4- <^Li^l>ll 6-a 4-Cj-<^*-4-s ftpJVI <j_a Jl_)V (GPS) x-Sl^Jll J^J^l jl-^>o Jl^jJI Jl^ 

: GPS jL^fcJ *i*$A*jX\ &LUI ulitflj^ - 2 

.ila-2Jj| ^-\j-^ ^1} (Jj-x-^jJI (j-4 j-^-Sil CjljLi} ^J-4J (^-51 4-JLjlJI 



7-jIa_<-a]| CjIj 4-lJLjlJI ^^jLJLI jl JLohJI ^j-^a c_jj^SJL) lUI SJLlI -ij-^J aJl^. BLcIj^s c-t->«J ~ 4-^ 

.( iiuljJ! 
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cJLaia^t 



^(Jbd^e^l^O^I 







i_j^>JI JI^^Vl e-ajjJo £-^3. 4- (GPS) *_3lj-tl Jl^Ju^ij jl {j^ij Jl^jjJI ^ ^<r> - 7-2 



jl— ^>JI CjLjj^3uc ^ lc L^jjiwj L^J CjL^jJLI j^jLjJ 1 j ka ) Jj>^-M 3j^LLo _ij_j>*j ^LllL(-oU 4*lx 



jU± 



4_JiJjJ1 







* 


1 


1 






?1l ^^-*- J ' * 




■ 

3^i£g& - "- ■ ■ ::■ ■:■: ■ ■:■: ■ "- -,■'.■' - - - "- ■■:':-■■'■■ ■:■: ■ "- ■■:■:-''■■ ijfP** 



VJlU 4_La^2J ^J^-— ) tHi 7C-L£3 OJ 3j9-Li5t (1 j) (<^J u*""" 1 tli 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







k\2j uLa*I>* j (G PS) g2)ii) JtJi^j jL^j 3j>*j4! liiUi uU* (J* ^u ^UjVIj ^X^VI 4?j) - 3 



tulimiuli^ 



jjt>tl JLJJbJ jL^J h^ajXi kUuJt 


♦ 


AJjLiil 4?j 


j^lL *ii\h <>i=U? 4- £^>^ 6^ " 


j^£ £blj <>i=U? 4- £^>* 6^ " 




lij'^J 4 Jj^ / « ♦ ^ I ^ < l*\ «#'i 4 ^ > # A 


U-J'^VJ alrt^/H « A 1^1 L & . «#l! 4/^V4A 




•U^l 


•Wl 




(j-^sLai ^_ cialJiill -ij^J lL^TlJIjlj z ~ 




a U^ /tt «^jfl 


I A Nl i^j] Jt^'i «~ iUrti u*^ O ^ # ^1^ A 


<— ,jl>ijj < jlc^>jJI 7'tj^l ^L^-> ^-^yc^ ^*^j a 




d \ 7Ti i a A ASA i^> 1 , r I / i^> 11 v ^7i\\ jfl 








t M^f^L,li>Jlj23Vf^>o- 




I - «U jjuu , LLiwf ^_>L-J jLfciVl 


(>i jup v j (°30 )^3^, Ati 




il^l £~tl jfl 2^—i . *~ , ii-^j 2\\~±. 2 - 


.(120) 


1 


?TjJljJ.t JlhsjJI A-Sj^Is aI JiitL<-ul - 1 


.JI^nAVl ^L^c-JLL^ 


'ti'^*JJ 


4_JLc £a.> Jl Jj^^iJ J^\ gjcp\- 2 






<** ^ O A ^~^-»l * ik^-M l '^J~ ^ 






\ Q t l^* \ *Ul ^)t| ^ < a \%j t| J >l <~ 'J^**' '~ * * 


cLLHit j :: u^ ik^ J^d ^3 ^f c-^j - 




us 5 ^iP' J-^W^ ^PAj o^-Lj o^a-JI 


^j-^^j LjJ^^ cpUl 






J^Lu J^*j U J^= iJlj! o^ jbV - 


AjJjJI J^Lj 




L^jLi Laj jL?e_<I/ 2 l^d lLsLSJJI (^_j 4-jjjJI 




♦♦ i ♦»♦♦ «» 


a i^j^tt ^i~>y* t **\ L~\\ (^ jfl 




3 r j '^ * l '^v l) ^ ' ^~^~~ ~ 


J-^!jjlJ| ( aJLLie^ Jll^jJI (JL^.1 jJ3Gj ~ 


JU^f pb 


ci*% 


Sjlj^>Jl CjL^J^J 7-LjJL^D 4JJ^>J| 


Ju-^jJI 
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cJLaia^t 



^(Jbd^e^l^O^I 







^c c-jj^Ju Jll^jJI (JL^.1 j>3LI<J ~ 


jIImVIj 





Jj^ 3 '"~ tdal SJul *_jj^j tela I SJul .ijL-C tJ-ILc S^j—x^jJL! da-SJul J 4— l^L>JI J_^IjjlJ! ~~ 1 ~4 

i jL^>U (jr ^ujUjJI j-jjjUI i jL^Vl _>juc : Ji* 4up\l t^W jU^VLj ia^L>JI J^I^aJI - 2-4 

^^jJI J-x-^LiJl c L$jJl_aj Jl_x^jJI Jl-3|^j tJA* CcJSjJI oljLiklb i_x^L>Jl J_^I^aJI - 3-4 



.JJpJI 4-uLjj jf JJpJI AJjLxf CujL^d ?\jum 



- 5-4 



3jj-j-^J JLCIJ-2JI Lk3j_Laiw ^lJLju : JJLc ^jLujj>J| *^Lj^<J| q^\ Lgaj>U 4-^L>J! J-^IjjlJ! ~ 0-4 



.V a| J^tajJl ^jj_2jJI (JLlZL-u! ^i^. 3jJl2JI 4J t claLSJul ^j a 4<^~ i j '" ^ tl ♦j j I 4J-Sj-ux^ 



.LkslJliJ! (J\J ^-^Jl JUL>3J 
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C -c^O (_p-II lULSJJI ^^^JitlLiul (j_4 ^j-^ 31 ^-^ ^J^-jl^jJI I§_ 0j3j_tl J_a|jJtU 4_jjQil 4— caljjJI ^j-4 LjJ JL-J V 



:^^ lULSJJI ^jl6j < 4-JutJI 4j$jJ! (^i^. (Jj-jl^^&JJ lLsLSjLJI £>* 



/.f aLcl^a «^a fadJj JLcaJI ^ iJUc Co»ll».| Ijj LLjuu *j Val ^^ uSJI « <i uaj ■ -^" - 4-5 









(Ain Alabd) i^=iaL ^i , n ii iLLiutfl fUai j\ ^ LkUl liu* <>« J^^Uj (WGS84) ^LJl 
tyiLJl ^LkUl <jru ck^u ^jiiei^ (parameters) <>!^l1I /\ &\jjJuX\ &* la^^A ^Uo| <>» LU juV 



.cJajJI (j-oij 4- ^H^b^'j if^^t CjLjI Jl^VI 4_ajL*_A 4Ja-AJl| o^^ 3 ^ U^ O^ 3 ^ " ^"^ 



l*ttk.t( I ***^l».flt tl t 1 •** ^ «ft*** i I » (* f*r5»^l^ 



.4-2JUua pi Si>. £>£. ^jL^- 4-^3uxA]| (jj^aJ (jf c r o*j " 4-6 



.^jL^auoVI jJL^ 9'J i juuuX\ (Jj^>^ claJjJI ilsLij f-^JJ^ l-,<j>o ~ 5"6 



4- 4-SjJI 2jLj)J 1 g^ic c^jjJIj pjj^lJLl J^-b 4- °lh^J>^' O- 4 JjLC £-*-** J J uaij - 6-6 
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ukjo^. (JJ-^ 4^ap.LtJLl C-cjIjjj! l^lSJu S^Jl>JL! 4 a La I ^ 1 1 j~ j *j u 1 1 AjLstZuaiJ (j| l,<j>iJ ~ /"O 



.J^^l ^l£, (>Ujua 4^-i j utW lUL2j ( j-^3 4-L^J (J^3 (^i^ JLlojJI *wb (jf U-t^iJ - o-6 

J-f^ 4- Jucl^iJI cLfr-L^ ^Juc jLi Jljn" ,,iVl Bj^vf <>* (<j) ^JLC Jj^j ui> 4- - 9-6 

4jJJjuI SJlLaVI q^ju j^^^Jjluj tiJji 7&-4jlojIUj (1" <j) (jj^a-j 4-^-4 



:^jL&aii«i- 7 



.4JL4BJ ^(j 4_LaJlJ (J^ 3 lt^- ^^J^' (J-^3-9 
SJlhsj 12 = 6*2 = (_£jj^_»iaJI jLnaj^l JJLC 

a-*^«6= (1- 3) -12 = 0U4H ^ji£. 
Jl ik2i <>> c»l judi jsi spa Jl siLiVL) j**ji <> ui** 120 =6*20 = ju^jii ^ jMN c^yi 

(JLj-Sj uil Sj^>*| f-Jj! -^J^J 4-JL>. 4- ^^3U uJl <j-a-aJ JLl^jJ aj^UI C-t^jJI (-ilotM ^L-oil (Jui»l 4- ~ ^~ ' 



SjLus»j 12= 6*2 = i^JJj '^M -iLusjVl JJL£. 

u^>4= (1- 4) -12 = oL^JLl j>jm 

J\ H*Z> ,>. ol judl J2i spa J| ^L^VL.) J**j| <> i^jij 80 =4*20 = ju^jJU ^ j}U! c^yi 
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cJLaia^t 



^(Jbd^e^l^O^I 







. SJLjbj ^U ih^i (J^3 lt^- J^^jJI chO>J 

3 Jl^j 30= 15 x 2 = ^jj^uuaJl jL^jVl JJt£. 

L*^a8 = 7.5 = (1- 5) -5-30 = 0U4XI jjlc 

( l £p.f J! ilaSi (> cil Jud! J5J S>& J J ^LbVL) J^aJ! ,> i^As 160 =8*20 = ju^jJU f j}U! c^yi 




\ / 



- if \ 
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cJLaia^t 



^(Jbd^e^l^O^I 










: <Jf Jt J-^I^jlII OJL&J l<jUr f I Jt £jj* ^ 






ju^>jJ! *j4>-M ^^ J l v^! t^h JLtuiL^Vl oIj^JlUI 



jUSVl j^jl^Ij jL^>JI a>2J (lat, Ion, Hgt)a*2iH ^X ^uj^I ^IjJl>JI oLjIjl^VI 



.4-La-S-Ll! £J^J 4-h-u-ULj jL^^LS ^-l^JlLJI 



J.lS1uu jf 4 r ^j ^1 jUiVl jjui jjfcj :.«uk. Ju-sjJI o^flj (MIN SV) jUiVl £>* jjm Jif - 

JLlSj ,„1 4. jU»J! Ui« tjuj tpJI ^ufjJI S-jjIjJI ^j :(ELV. MASK) * L£>V1 >U - 



.[(3 - 5) ^j J^uU! J^\] ju^jJI iJUxJ ^jMJI c%% jLaiuiVl 



:J^jtU dljL^. j| jl^I Juki 4JI2II ^alL jLij^-uVI 0^1 flj 

jU2f 4JUJ? = jUl^l ^ ^J^- J^f ~ 

l*.j± 15= ^lijjVI j^.U - 
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cJLaia^t 



^tjbd0ui^4&ij»u*m 








pLajjV! Jj>.L%. Tc-iisjj : (-Z - j) ^J9j (J^3 tli 




^usjj I J-Li5 Lai I tc-lo jj : ( J - J ) *&j9j (J^~« '"' 
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cJLaia^t 



^(Jbd^e^l^O^I 







♦» •» 

i^LuiVHijvL ~ 1-9 



t^L^iVI iijJ^JI - 1- 9 

cdj^fcillj (reference) £^>tl j! sjblU! ausrtl ^^aj oLul j^VI au^mi iksui ^ o^jL^JI j^4 
<kaj Jl (reference) ^L^jJil s jlx>ii Jsi ^b cLUil! J^J ju^jJI a-JU^ ^ ^U^' ^j (rover) 

.( (5 _ 5) ^j9j J^ M<tl J j jJajI) S-aJtitA 4_SjjJaj iiJ^5tlII ^Ilj (j^ntj cij^' *>* J-**-!l JJ^JU l£>^*' 



^ Lsju 4_2jjJ^j| ^jLjfcj 4 4^au loll lLsLoj CjLu! JL>^| jL>olj jLl^j^I <L>JLft_A aj jL-^j 2 I £)-* 4^^LlLv| 4™~e_caj 



.aJ^qJ J^nt JLlojJI (J^JJ Jlclj-SJ! ilaj)U^ (Jj-^ ^JLc jjj^i Jl^* ^j JL^ILsu L^JL^aJj 4_aJL^ 4j3J* 







Jif 



Jj^LuiVI iSj^kJI p-lojj : (4- 5) («S) J^i 
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cJLaia^t 



^tjbd0ui^4&ij»u*m 







..-..■. ■ . . ■ ■ . . ■ ■..-.. 



iocLuiVI ^j^kjl 4- Zj^Vl <^djj>. ^-x^jj : ( 1 - 5 - 5) ^j J^luJ 




iacLuiVI ^j^kJl 2_ Sj^Vl 



»>* ^31 



^jj : (<_> ~ J ~ j) *vJ9j J*^ mi 
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cJLaia^t 



^(Jbd^e^l^O^I 







:<^=3uul]l 5-Sjjis - 2- 9 



<_2-i£. CjLjj! JL^VI (^juajAxa (y£t LaJiJj j j^al jt Bj^^j^t 4-jMj -ij-^-J 3JL>* I|_ SJL^iaJI 0jlik aJLjeILuiJ 

jLbiiii LksUI ^hq-uuj oLul jl»)M Uji*\\ jj*M\ iUy t \\ tjc ^lidl jU^JI j-^jj^ (reference) (1) 

^j_^ jjlc (J-Bj oLjI jl^^VI iJ^^Jll lULSJLII J-^3 er^- vl*Jl!iJI jL^>JLj cijj^3ti]| ^Cl^j (2) j^-Sj *_^*jJll jl 

juuj 4 (rover) tiij^iil jU^Jl> jU^t Iju* er^-^i ( (6- 5 ) ^j Jl^n a,Vl J J jJ^I) oljt^fl 



3 

2 



4 




. I Jl>* ijJL^ 4^-i cr^*^ 4-2jjiaJI 0jJbj c <Jj^j>JL1 




J e VU 4^J! t^^ 9J : ( 1 - 6- 5)<^uJ^"' 



: crJ^' 



4_j^-uLl4 ifLaj sj^Laj (J-s-*3 dj^^VI ciJjZO ~ 



( Jll^jJI ijjQj JUjL5tlJ i-iJLU| Jjl Ju>Jl jJajI ) 



kJl 




3 ^U.^. ti ^.tis $j : ( <_j - O - j) (<vj9 ) ^j^-— ' '"< 



4j_tduLL0 4-JUjQJ ^J^-^J (J-*-*-* ^J'^^^' l ^>-* j ~ 
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cJLaia^t 



^(Jbd^e^l^O^I 








q u^.ti 7C-L0 ^j : ( _rv. - O - j) (<^ ) l)^~^ '"" 




3 ^U.^.11 ^L^ 9j:(j - O - j) (<&j9 ) l\^^ '"" 




^J f 1 -^^ ♦ ( -A O Z)) (<^j u^"""* lL 




iJI 



4_u_uLl4 4-fJL-Sj <^-U2J (J-3JU ^J-4^ -S I ULJpuLi ~ 



4_u-uLl4 4-U-4J 0JJL4J (JjQJLi 0j-$>*2\ CiJ^U ~ 



t4»ca-4 



L>Jj a j u ^. 1 1 



4_U-uU-4 4-U-4J 0JUU2J (J-^JU £j^>* Jl tiJ^JJ 
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^(Jbd^e^l^O^I 








3 ala^>Jl 7t~Lis <u t ( <_Ls O Z) ) roJS ^ / \ £ ~~~ > '"* 



/ 




/ 



4_JuL_aJ! Sjla_>Jl fc-tisjj : ( ^£ - O - j) ^j J^—» lL 



:4^_uJU-ojI S J La >i J I 



4_u_uLug <LujOj ajJ-aJ (J-4JU dj^>. 2 ) lLJjJj ~ 



4u_tduLLo 4^ujQj SjUjj (J-^JtJ Sj^>. 21 tiJpj ~ 
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t ( GPS ) g2l>tl OJJLM jL^ ^ULiumU ^12211 > ^S^ »L^) ^2j>^ - 10 



j^jJil u^ji jUtVi ziuiiii a^-jjii 






.( rtjo is*Tt\\ £— 3j3jJLl lLsLSjlIIj J-^ljJtJ!) LAj^si 4-ajL-aJl J-^Ij-JlU La^J 4^-t j Mill ^l^jl^J .«5 



.dj| JUtXlj Sj^^Vl JjiJ 4-Sjjisj XJ^IjiJ (^i^ Oj^^Vl A^3JJ>* ^nj4 lqj .4 

•(Ljjj>^ o^ ^P JU^< J^ 2 v/'^ ****!>* -6 



:<>• jL^sbllj J**U sj^VI jI j^I .7 



(c£Lj^ JL*| jf ^U*Jl o*JI jl^D JU- J^ y^l^l oblj^yi - 



.4_tbL^=3 £)J^_>iJ 4j^LujL^ ^JJVJ ^j- 4 J^=jGJ!j 4_4Jj-2J| OL2JUI 7T ( (A fl ~ 

.oListUI £bL^3j J-^L^JI jLlo^Ij sj^^^VI ohjLLaj (j^fcui - 

^jJLL a^JI JUiVl :JLuli]| il^jJL! 



(^^JUjlJ! f-j-^J! jJ^jI) ju-iDjJLj ^)-dL>J! ?:jj^Jj| *uluu <-_^>o .2 



ju-^jJI ?^ij^j I§_ pLijjV! 4-jLl^3j pLijj'ifl (jM LlLc a) jiiej-tdtiLj ajbju jL^j>J! pLajj! (j-^L^ .3 
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cJLaia^t 



^(Jbd^e^l^O^I 







f^ 



< ^ < ^j 1 1 2 Ja 4. 



j_<fa]| lLsLoj £)-£ 4-^2j U^ 3 ^^ jW?^' (3^-J f 5 "^ < ""*^W f*^' f*l>-^* I -5 






i.,i^ Jt Sj^J! jlI^ im^ll JUcVl iSillill il^jJL! 






.2 



(j-&T (jl^n a A_ L^lkA^j JLlojJI CjLiLa £^& 4_^L£o^| iieu-aJ (J-^£. .«5 



jL^jVl 4^JLm .5 







*L»^Ixa 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







: u^AI^Xt JL^jJt Cxaj j Ji^jI^JL^U^ la^ J>b ^^^aK ^^J e^Lm JjJL^ll - 11 



c^ll jl^ J| i]U2_- 1- 11 



(^JLJaj) e^a^JI 


GDOP jUsSu 


jUiVl jo^. 


\<^=d) 3 JlcULjI Llaj>. (JJ-^ 


^,^30- 10 


6 <>»<>? 


4^^!^=! 


1< 


*• 


6 ( > ( Jif 


4^^!^=! 


5- 1 


<^^90- 60 


6^jsf 


4^^=! 


10- 5 


^1^120- 90 


6 ( > ( Jif 


4,> J i^=f 


20- 10 


4^l*_u«j~ ^ 


6<>Jif 


4 • - ^ t 


50- 20 


i-»l**l ,,. :> o a j"'^" 1 ' 


6 ( > ( Jif 


4^^!^=! 


100- 50 


ClLcLu 4 ^ jo^sf 


6^jsf 


4^^^=! 


IOO^jW 



-.^j^lojliJI ju^jJI iJU^_- 2- 11 



(ilL^) cJbjJI 


GDOP jUsSu 


jUi^M JJL£: 


(^-^d) 3 JlcULj! Lkiiw (JJ-^ 


fjjljaj 5 ^ J^f 


5^ Jal 


4 <>«>£=? 


1< 


Z2J&± 10- 5 


s^jii 


4^^? 


5- 1 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 






4.2-^j 15- 10 


5(>3jlf 


4^^? 


10- 5 


£2^30- 10 


5^^! 


4 ^ J^=> 


20- 10 



j^^i^i^jitfjjia^^^^^i^j^uiijjj^i- 12 



cdj^elLa 


* 






JLLsSjj! SJLjJd 


4-ulj 0.2 


4_ulii 5- 1 


^li 10- 5 


*^\h 10 


J-occdUl J-^La 



j^t^lt JLJJbJ dj^-1 jojuJ £jjg 

^j 2 ciJJjj 4 da %3 (JlIa^d ^^ ^J^'J-^' ?-^'J-*»' U ^ U ^ L>|J *3^H j^\' £j^>J! I JlA ^_ 7^-Lolt-o 
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cJLaia^t 




^(Jbd^e^l^O^I 







(ASHETECH Z12) 42&I 5^! JUJLaJ jl^f £ji 

.^J-U .1 



.j2j!jT .3 

. JL l S I iuVI jl^>o LHj^I J^>>j J^^ 3 -6 

4 La-SJul J}^3 Lr^'Jt^' P*-^J' L>"W^ (J^W^ * ' 



fi^tLSI jl^ +\j£i Sjj-a : (7-5) ^j J^ 
iLiLJ! J2: J_>L^ j jU^JL* i^UaJI J^>j o}LL^ j. L& ^UJI ^LiJ! ^ ajjLUj J\ iaLiVL 
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^(Jbd^e^l^O^I 







Z12di2ljL^>Lfiui«i 



^H-^J *1>H ^^ J! jU^' f4^ 6^=-^ 

.4_i^jIdJ 4 j f rijl^LLLc ii-L^^J L^J JL>*JJ^ ^JljJI pLdJjl ^j-uLlSJ aJl?cIL<-uJ 4-^L>Jl (^£- 

4jujV( cjUUJV! '2- Vju>>\\ 4^>UJI ^JL^^^J ^ jl^Iuoj :JjjjVl ojUL j'j> ^j^* - T 



.4_Lcu_U 



ijJ! i^UU J^jdl iJU. 4_ ^j^Vl 



(JLioV AjLJtT(-UJjJ 



L^Ll c-jjJI^^j Lry^- 5 ' <jr^ :. 



2 I ^JjJJL-J jljl i_Cj-^?E^ 



21 



.4-JU-C (^1 ^.LiJ 2 Ajlitlu-aJJ C L_3j^. 1 jjl^ C-JjIL^3uCJ jLauJI (^^ic L^J^'J J^ JT^ ^^W^ 





(ASHTECH Zl2) cftLil J, y,, „l, 2 J> ^ : (8 - 5) pzj J^i.t, 
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cJLaia^t 



^tjbd0ui^4&ij»u*m 







J_2Jjj| ^j_^=uCJJ 4-J_4JLX 4-OJU&J 4-iLi J^aJ 4-OlL?t4 4-tiLti 11 ( Z12 )cLnIul pjj ^3 (J j Sj < uJLu J^J^ 



LkaJLjuaJ! ^-J aLj3j 21 jljjl £)-4 Bj^Luc 4-tiLiJl (^J (^£. LkaJLuaJLj jl 4-^dj^>J| J'Jjt A 1 JLselLcu U CjLiLfaJI (j\J 



.4-xj^aJLj I (f">^j~ f-^ L^J 3_ijj>*jJj CjIjLl^Io^VI j 4-tiLi J^=J juL^Hie^ ( J <^j ^Ju L^^J 



e L^j^ ^l*. 



2-vL. 



SKY SEARCH INFO.(j^) ^j ^iLi - 1 
SKY SEARCH INFO. 



CjLLbj-seJLa 


^ 


jl.^^V! 


4^LcaJ| (Q-3j 




jUi^l JJl£. 


SVS 


jJu^ 


sua 12 


sLiJ! 


CHAN 




j^ail ^ij 


PRN 




5JUJI 


STAT 




(L1-L2 )jjpii 


PL 




^ ^ SJl 3juiJ *-^£ 4JL*. 


SN 




^ ^ £ tl *Atl^^il^«^^.^ 


LK 




(^Tujj^v c<_iSjj )^JLL«JI c<_^jl(JI 


GMT 






rt— 



04 SVS FOUND. 





"iKJSjf"-*^" 1 



|«T 02:26:44 
LK LK LK 






(tiCOPVRIG 

phone: MO -22* -2400 



..'^.■sifsias 



00 



x-y* 






I-] NO WEST SOUTH <MENU> NORTH EAST YES [+1 




(jJll&) ^j 4_J/Li : (9~ 5) ^j J^ m< 
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cJLaia^t 



^(Jbd^e^l^O^I 







ORBIT INFORMATIONO ( 1 ) ^j ^iLi - 2 



^»- *♦ »» »• *♦ 



El 



ORBIT INFORMATIONO 



CjLLbj-seJLa 


er^XI 


jl,^-^VI 


4»<1L Ltlajl (3-3) 


99 jjj^^^ 


j-«-2JI jj^s jL^>j1^I jjlc 


CNT 


1 


50 ^j t^=>? 

4j^ 


£.1 />> A <>» II I A )l ,", >l dl.al 


S/N 




J-*^' ^U3jl 4jjlj 


ELV 


i^jj36 Jl 1 &> 


j-4-SJ! <_alj^>j| ijjlj 


AZN 


{yz 4-JL*JI 4j3Jl!I 

( 8 (Jljju^) 

8 ^ ji^f 

j * * * ^" ** 


aJltt" 1 nt, 1 J-4-2-H X&S (^J-a 


URA 




) 1 fl]| A^cjl^ 


HEL 




ejjusjjs>.\ JlLs jLtl cJsaJI 


AGE 



*«^ 



*— 



PRN 02*03 06 OS 09 11 12*13*14 16 17*18 
CNT 99 99 99 , ,.£ ;* 99 

S/K 45" 25 63 99 



»m 







:ci 






I 



URA 
HEL 
AGE 




, . oo oo h ;k;,, oo 

00 00 .00 !t 



00 , 
00 



■■ t 



El 

B 



[-] NO VEST SOJTH <MEWU> NORTH EAST YES t+] 




( 1 ) ^j 4_«iLi: (10- 5) ^jj^ini 



-117- 






ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







NAVIGATION INFORMATION(2) ^j ^iLi - 3 



4^w 



^^ «♦ »» »» «♦ 

( Jj_UJ| cla >» £yC CjLcjJjlx j^-^-tajj ( T f-ujL>iJ jL^j>JI (jl_3 vJr IS -Jl jL^I ^a aJL-Sj uxXI CjLcjJjlXI (^^ic I Jl<C<jlx 

£-3>tl c-jL-ojw IL. LJL>. 4_aJiitIu-Jll jL^b^Mj L y=>j % ^\ ,^£- 4X.j-<-a]|j L> Ioj^l C3 JLl ^>L>oVIj pLojjVlj l> Io^jlJIj 

NAVIGATION INFORMATION 



CjlIojj?cJLc 


<>ai 


jl^-^V! 


4»<I/LxiJI (3-3) 




lP^j-*- 5 ' l>^b 


LAT 


2 




,J jUll . La->. 


LON 




t U5jV! 


ALT 




Course over ground 


COG 




Speed over ground 


SOG 


<J^Vl(l)^j 

^ <j gj^ll (9) 

* 


FIGURE OF MERIT 


FOM 


(6) 


DILUTION OF PRECISION 

(03D ) £ s > aj4,,«;tL 


PDOP 






HDOP 






VDOP 




jl ^^U ^ CUuUjJI *_j)jl!l 


TDOP 
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cJLaia^t 



^tjbd0ui^4&ij»u*m 







/ 



E3 
El 



if 37:15.O300»f 
:0| tthWJOOOE 
+1. 00 M 
.50 'Tr 




GHT 00:15:36 
, 000 
DO 
00 
00 



i.V. 



m 



110.00 Km/h 

9 
Press a/* to toggle page 




00 
000 



M NO WEST SOUTH <KENU> NORTH EAST YES . T+l 






( 2 ) («Sj iiLi : ( 1 1 - 5) (4Jsj (J^=-«i 



TRACKING INFORMATIONS) ^j^Li- 4 

^»- »♦ *» »» *♦ 

TRACKING INFORMATION 



El 







0* 

1 5 Sy^- -** 5 ^ 



^ Jo ;<■:■:■ «> 



-Mullah • • " -P**£ ? 

mi 




■ jS^Mfefe • * * * * *S:H!sS'jftS:* p 

• 4 f * 4 ••**:#%(££* * • • * * 



□ 




M NO WEST SOUTH <HENU> NORTH EAST YES [♦! 

HHHHE1EE1E1HE] 



(3) *lj IA\Jl : (12- 5) fyjaj jA-> m. 



■»J4fflKf*jfi>- 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







MODE CONTROL (4) ^j iiLi - 5 



OOOOOj BA^uai 

MODE CONTROL 



—jLLsjj^JLc 



(4)^^. 



**o-> 



15 



j^U^s 10 



Ur^ 



JuJUl (J^C 



Ut 



JLJtX) 



J! 4_jj uxjLq 4 La-All) CjLplJ ».! 



WGS 84 ^lji *Uii 



3 Ju-^j u - ^ 3 cl^ (jA^3*^' J- x -^'-^ 



jU^>U jjlc J£? 



j <\ all pLajj'^n jjv-Ljw 



oi> 






jl_^>JI LLa-JuCJs ^_ ^-^I3_5tIdJ 






4-^JLl ^j 



jl_^>j| T-jl_5e>3 < La xj< ^> 



jL^jscJJ 4_jJljJl!I (-La-Jutia 



£) « » j Laj t_uJ A tluLilu J! l£J IILb 



daUL_u2fl Tc-La-t-u 



A/B TTJ^eJLl (jri^- ^ -V9JL I (Uy^ 



(8) LiLi Jl Jj^j 



jl ^"A^Vi 



POS 



INTVL 



MINSV 



ELV 
MASK 



RNGR 



POSITION 



DIFFERN 
TL 



SESSION 



PORT (A- 
B-C-D) 



EXT 
FREQ 



PULSE 
GEN 



DATUM 



MODEM 



SUBCMD 

S 



AuLM 



HiLlTuJ 



f^J 
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cJLaia^t 



^(Jbd^e^l^O^I 







E 
E3 




r 



■ ■■» ' ► 



37£22.350QON 121;59.OQ0OW -00005.0.0m 
n WO.O $$&£ 3 ElttXASK 10* M 



Kwtfrttt 




Pi ™ f m . 



POSITION D1FFERNTL SESSION RCVR CTRL 
PORT A PORT B PORT C PORT O ■ 

EXT FREQ PULSE fiEN' - v OATUM HOOEH 

SUBOOS • •*" 

Press • to change SETUP SAVED § 



□ 

El 
El 



M- NO. WEST SOUTH „.<NENU> NORTH EAST YES W 




(4) j»5j iiLi: (13- 5) (oSjJ^aui 



DIFFERENTIAL INFORMATION (5) ^j^Li- 6 
REMOTE MODE ,^ j ^l« g ^",, , s j^j ^\ 3 BASE MODE ^L.Vl /\ ^liil 






DIFFERENTIAL INFORMATION 



>.•.»,•>-■>.•, 




^K^WWwSM 




W.'.t.L'A'A __* 



sv 

PRC 
RRC 
I00E 



MiH&tfS 



*00 




■yv. 




i£i&ft!$ff 






0000.0 




'.*.".* ■■*, 




11 








Ami 



&918 



If* 




.00% 



i*n »:i> * T * t3 O 



fc*00 



&*£&!*¥#& 





[-) NO WEST SOUTH <MENU> NORTH EAST YES [♦] 




.kti 



»i -*■ 






(5) («Sj tiLi: (14 - 5) («Sj J^j- 
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cJLaia^t 



^(Jbd^e^l^O^I 







WAYPOINT CONTROL (6) ^j ^iLi - 7 



i^UI JU^tj Ldj^stiXI ju^jJI 4- ^iLAJI *J-& ajl* 

WAYPOINT CONTROL 



■Lt-UJ 







iTiVf.'i 




.y-V.V.W.V 



01 02 

Washtech 37.22.0000 n 122:00.0000 w 

01 redwood 57:30.3000 n 122:10.2500 w 

02 pt aren 37:35.5000 n 122:15.0000 w 



1 . *• 



Press e to change 



1 



LmmmJ 



H NO VEST SOUTH <MENU> NORTH EAST YES W 




(6) ^Sj iJ,Ll:(15 " 5) «J9j J^s. 



iJJ 



SATELLITE SELECTION CONTROL (7) ^j ^iLi - 8 



. jl^jU o^L^l jUaVl J^= jLi^l ^b da>j Auto Selection 
SATELLITE SELECTION CONTROL 



El 




Si " •• 




Press « to cbangQ 



■ 



B 



[■] NO WEST SOUTH <HEHU> NORTH EAST YES [♦) 




□E 



9 



1 7 ) (*ij i-iL-i -(16 -5)(»ajj£aui 
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cJLaia^t 



^tjbd0ui^4&ij»u*m 







SYSTEM CONTROL (8) ^j ^iLi - 9 



! jJI &a ^luX\ l^j j[^\ Sjj^li 2_ ojiai oUUI jU^V l£>LhA\ oju* *jl^ 



LUXJ 



SYSTEM CONTROL 



CjI l^j^rl a 


c^ai 


jLuaIL>. 21 


4^1/UoJI C^Sj 




( L^JJ^SW 4) J-^J-lt rt-<-ul 


SITE 


8 




ju-^jJL! JjLHI oLcL-oil jijLc 


EQHR 




f^' — ^^^1 f^j 


WN-D 




CLdBjJI 


TIME 






'•v-EDiiJiv'i 







HOME 002 $0$M?3$ 
0241 008 5033 1740 






ASHT 001 5033 





8.5 EQHR (43.5%) avail 0000 pics Page 01 
Press e for optns., a/* to page files 






[•) NO BEST SOUTH <MENU> NORTH EAST YES [+] 





(8 ) *j9j 4_<iLi : (17 - 5) ^j jA-i mi 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







SITE AND SESSION CONTROL (9) ^j iaia - 10 



ju^jJI i^.4 4- r<^^tl?lj t^j^' o^- ^L*>im J^-^^ ^uiLAJI ^jl^ Ajiit: 



LUXJ 



SITE AND SESSION CONTROL 



oU^j^tJLa 


c^a» 


jl ^"^V) 


4-CuLcaJ! (4J3j 


^JJ^ ^J^ 


^jii 


SITE 


9 


e-3jj^ Aj^Ij 


i^Jii 


SESS 


^ISjT a3M3 


J-lSIu-oX) ^j9j 


RCV# 


(oljli3) 


(^W (**J 


ANT# 




^^Jljj^iJI 


MMDD 




( jL^>JI JjLiuc) 7-L-tJLl ^-<-u! 


OPR 


(iili 13) 


*-^j-tl £>£- CjLajJU-a 


CODE 




>^Wc^W f^j' 


HI 




(aj^j-^) 4-^L>Jl SjIj^kJI 4j>*J-i 


T-DRY 




(ij^Lc) i-tlojJl Sjlj^>Jl 5j>*j_i 


WET 






RH 






BP 




j^jJI J^ 


BEF 




Ju^sjJI Jlaj 


AFT 




CjIju^jJI _>Jt£. 


EPOCHS 




(Y/N ) 


RECORD 
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cJLaia^t 



^ijbd0ui^4&ij»u*m 







m 
E3 



V.WJU 



to 



???? 



W.WA«.». 



WAV.ft*. 








I 0.0000 +00 +00 00 0000 lIEBQRfli Y 




Press e to change 




[•] NO WEST SOUTH <MENU> NORTH EAST YES W 






P 

8 






(9) ^j 4_J/Li: (18 - 5) ^j J^m. 



ALL -IN- VIEW INF (10)^ iaia - 1 1 



*-^jJLl IjijJ 4 HMifL L^jIjIjus I§_ jUiVl *Jbj-A jL^V iuiLAJI ojl& ajls 



■ Lr.<.(J 



ALL -IN- VIEW INF. 



B 



*m 




AVAIL SVS: 06 LOCKED: 02 



WOP; 
HOOP; 
VDOP: 

TDOPi 



press a/t to choose sv. 



LT3 



H NO UEST SOUTH <MENU> NORTH EAST YES M 
7 II 1 f| 2 || 3 II 4 II 5 II 6 II 7 II 8 II 9 





■ !■ ■■:; 

■ 

■'-■■r... 
:■ ■-..... 

■mi 
■ " : '■■,■/ 

: . %: 

■■:■:-....■ 
: ' ■ -.; 

■'-■■r... 
:■ ■-..... 

■■mi 

■ ■ ■■:: 

■ 

':' ■-..... 

'mi- 

■ !■ -.; 

■ 

:■ ■-..... 

:■."'-.... 



( 1 0) («Sj iiLi: ( 1 9 - 5)^jJ^=Jl 
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cJLaia^t 



^(Jbd^e^l^O^I 







VISIBILITY INF ( 1 1 ) ^j iiLi - 12 



x-^j-tl I JuJ 4-u-al]Lj j-<^9 S^~^ ^ JLl^jJI JL^Ij-J jL^l^V iuiLiJI OJJt> Ajlici 



LUXJ 



VISIBILITY INF. 



12 



■ 

ft 


; 


j^ 








- 








i 






* 










t t 










. 










I 

I 















GHT:03:25:23 
MM: 11 

Press a/t to 

choose svi 



12 (GMT) 



w,y 



t-J NO WEST SOUTH <MENU> NORTH EAST YES [+] 



1 



( 1 1 ) foS ) lAUk (20 - 5) (4J9)iJ^=Li 
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Z12 Jj^GPSd^IjL^jJL^jJ! 



: JL^jJI J^3 U hjfo47tl 3ub->* 



*»k.t< * i *»?■♦» 



^jJj-ujuJIj f-JJ^I i}\j-b J-^^t Lr^- J^-^' ^4J' 1<3J^*J O^J^' r ^ M ' U^- ^-^-^ (J^ 3 O' L>* (*A>^ L^- 



*_jjjjJI ^j_a * ^aQj ^^aJj .3^j-l^jJLI 4-La-SJLJJ 4.lujuJIj jL^^U ^-<-uJlJLJI *_JjJ^-M 4-JL>*J Ju^>jJLJ L^[^=a jL<^l 



:4_JuJl CjuLuJu 4HjJuua ,__>L_uj>iJ! 7c_4Uv<Jl / LuLoij <<uu .L 
i>. o < Ojl^j 4j3Ju 4-U_Si]| *J3oJl 4-l3| Jl>JI CjLuI JlswVI ~ 

* ^y ♦ t —y *♦ ~~x « »» £. 

(L^JjI^lJI ^UjjIj Ju^jJI iiklt La-G) ^j_> 15 jflO ^jLcuj S^Ll ^UjjVI j^U- 

((21- 5)^jj^AtljJ^l) 
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cJLaia^t 



^(Jbd^e^l^O^I 










f 2003/4/24 :a-j1I &J3 




..-...-.. ........ . . .... ........ . . . . ■. .... 










i aj| Utl ^. ^ U^^t ^ j 1 gill j) jl ^\A 1 ^y-t-uJLJLj' *jjjIuj *JJ'^ :(-Zl - j) ^J9j <J 



£^S 



i_t) 
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cJLaia^t 



^(Jbd^e^l^O^I 







t GPS dl^ljL^ JL^jJ! 2ub>4 

jL^>JLj ^)^L>Ji pLijjVl ^j-uLl2-^ ajlscj-ujj .4 




Z12 ^LLiljl^:(23- 5)^jJ^=^ 



^j^dLs! AjM^ <jj* ^I^jJI pLa3j! ^j-uLlSJ 

.(edJju ^LkJ! JjL^=JI ^jl^l^j) 



oU*^ 



:JLJLi]| ciLiLJI JUojj jl^jU J,y<,,,U jIj^V (4) 5^Li J\ J^jd! ^ .7 

j^lajl jai. .^jjji jfti. (Lat, Lon, h) suv.tt .^ji (^j^siil ^Ijl^vi - 

jU^f 4juj! ^j (MINS V) : Lfc^ ju^jU jUaSu ^ jat - 
^UjjI 05I j JST _^j ( ELEV MASK ) : ^UjjVI j^U - 



Ifcjk. J^> jJ 



jj£ cjUUI da jl* ^ ^lJ,I s^aljdl j»«^ oUUI <> jL^bJIj (8) 5_<iLJJI JJ J^jJI ^ .8 



^D3J-^ 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







.(9) ^iLiJI 4- aJLUI cjUjkJtl JUol ^ .9 

.(MM, DD) fJi llj^Allj5utill - 






.4-JLl Ju-^jJI q^<T> jU^Vl ^ _> Sc J^f 

.4j ^^Ukji JjL^dJL ^i^ji j-a jU^ii J^jSj jU^' tP^l (mj 

.3 jjtyt oU^Lai ^ ji^bii (2) ^j ^iLiJI L£\j^ ^2J 

( Jll^jJI 4-2j^LaJ ul-ij) (.Z) (^J 4-<iLi 4-t^ljwC *_4 4-u-uLLc 4-^-^J ^P^ Lr^*^ J^^' ^LP^ 



.10 

.11 

.12 
.13 



.cj>LL^J! J^^jjL^I^^Lc! ^ jl^jJ! 4_^^ f L^V! juu .14 



:4LuttlJI^?l4b->« 
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cJLaia^t 



^(Jbd^e^l^O^I 







(i) 



Leica SR520 Jjjji 15j* 5^! jljJL*j jL«*J £ji 



uj 




l^ajV jL^ f Ij^-V ^UjU^ J^L^i : (23 - 5) ^j J^aui 



Luft! - 1 
>bjVl - 2 

cLjLLJI - 7 



oji 5^y - 9 



(* 



» » ** 



Od> 



O 



- 10 






: CpA? ^-^J *1>H *J^ L^i jU^' ( <Uuul2j £> 



-<U 



JjSluuJl 




(1) 



lW 





a 



SR520 i^jVjl^.«:ij^l: (24- 5)^ J( J^=^ 



( ^IjjJI) LuiVl - 1 



■y- 3 



(* 



5t-(JI 4^>* 






tc-uJ^jjJJ 1 ^ic CjM^J^-51 Q^-^j ! LJ ^ ^""*J 4-^dj^I/ CjL^jJQ^d £h° 3jj^Lc jj LgaJl ( 1) 
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cJLaia^t 



^(Jbd^e^l^O^I 







(i) 



t^LlII jjrtjJl (_yic. 7:jLieJll (jj« icj-c^tA (jr^- (Jjrt*r Mill (_£_jIL>o 

d*z* SR530 J^l 4. ^LLJl J> jJ 3 ^j ( 8 PIN ),> jl« . 1 

(Ja2a SR530 Jjj^LI 4. tijL^.1) 1 ^j <>jl« .2 

ajjU^i j>jJ (5 PIN)J^jl« .3 

(J-ajLluTJI 7-LLi^ .4 
r r o 7rj^t-a .J 

(lujVl) ^IjJ! ,>jlo .6 
J>jj 2 ^j (5 PIN) Ji^ .8 

^L$j>JI Pvj^^ p 6 **^ 3 ^ * (-^^ — ^) c^j J*~^ •"■ 

OjU^JI J>Oj cLiLuli £l>h J>^ 1 f*J (8 PIN) Ji JL. . 1 




( jL^>JI JjJ>9 <Ulfi. ( ■ M^lj) Sj^=l jJI CJJ 



,L 



7c_jjLitl 5j>^jJ J^Jlc 



.11 
.12 
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cJLaia^t 



^(Jbd^e^l^O^I 














- £ 



2^ 1 Ll^JI jL^^?| «^j 4-Jl 



IjJ! iJU^d 




4j jLkJl ^3 












4_2_ix 



jufl 










^ 






■ 






L_fl 



I 



*U* 











atfu* 0/ 75 












(1) 



<Ljk. Jju Lsj JLZL^VI jL^ 4- SjLi-)/t CjLJL £-^jJ : (26 - 5) ^3j J^j, 
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cJLaia^t 



^(Jbd^e^l^O^I 






:^^3L^eIul 4^>»JJ lJljl^j ~ Z 






l_s 






XjO 



^UjJ! 



4\\ac* <jc x^l jSll a^Jjujj 

jj jl 






F7 jljj 



jbcii^ii jusvi 



Li 



8 







EHof-t, 



■-.i 



35 



is> 



44127 



S09 






$4? 



e 




wfip 



• O A 

• • • • • V • • 

— ^^ v © A a ^ 



F8 Jjj 



■l^ajll 3JU> ^ ^a^k 



«« «« 
JjuoJ 



^IjaaJl 



F9 Jjj 



°Wc 



<%JVf 




ce e— iij •^V' j'jJ 



^Ul!^ 



JfelSllCAPS jljj 



ENTER JU-jV 1 Jjj 
Jj CjUUJI JU.jV . ^-j...j 



STATUS*^ jlj j 



jl^Jl AiU jl^V ^ 



«« 



AZj*l\ Jjj\ 

DjL^VI ^.J^^ A^kjjuJj 



dl&jl ^i ^i AlLJa^ll 






F10 Jjj 



^J>3ll ^jl£j CbjUaJl 



7C_AjLdJLl 4j%.jJ ^_ jljj (_>^= 4 rtjl"^ ?C~L£3JJ t (-Z / - j) f^J (J*""" 1 lL 
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cJLaia^t 



^(Jbd^e^l^O^I 







: LeicaSR520 t5jVjL^jJL^ji!^j^ 



2) 




(1) 



(J-jLgj ' "U ^j- AjjLLa-xj! ( to^^^j 7c_tisjj : (2,0 ~ j) (<v^j ^J^"~ > tl< 







(1) 



IjJI ciijL^3 c-x-^jjj r^^jj :(29~ 5)^jJ^3L^i 



Od> 



^icjJI CjjI^=3 < t xjl^=3j2 " Z 



Cj^LjJuuJI j^« ( < *_a l*^— »jV 4^Dj_tHj r-jJO^D \ 1 J 
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cJLaia^t 



^(Jbd^e^l^O^I 











J-dL>J! (_ r l^. jL^J>Jl ^j"^' VJ^~"LH ?C-L£>JJ t (3D - j) ^j9j J^ Ml 



/K 



r^LUl J^^tL^j* j* 1^ J— jT' tj (<uj ("Pole) L^Jl ^U VJ ^y,ti 2tU a - ^ 




(i) 



1 l^jlII ^Ic J^jlLI jl^j>J! < . ta^pj3 tt-iJ^jj : (3 1 ~ j) ^J9j J^~« 



ixi 
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cJLaia^t 



^(Jbd^e^l^O^I 







(JL^IuWJLaJj^J^ 4 



MflIN\ 

i Sur wey 



2 St-aKe-QULt 

3 fippl ications. . . 



SHOU 



jU*j| J-^jl-J ON/OFF jljj ^ ,w,;,r.-, - 1 



• ^ti-.ti 3 ai Ati j jfc>-.g ^jjUjli 4^] ^> |config.| ^.Wt;,^ -2 



CONFIG SET\ 



yasser fatftey 



rCHF 


-Description 




IPP-KIS 


Bef -au.lt 




PP.STflT 


Def am 1 1 




RT_P,EF 


Default 




RT_RGU 


Def au 1 1 


ST- YASSER 



JQNT new edit del info gnuh 



JLl^jJJ 4-u-uULtl 4-SjjJa]| I $*' A jLL>U -J 



iJLUI 4_,iLilJ J^jlU cont jljj ^ ,U;,V< -4 






j' 



:XJLUI LiLiJi Jd tvft jujl*. ju^j ^ U^ ji ji^V (NEW) F2 jljj ^k. ,U;,^ -5 



CONFIGURE\ New Conf i juration Set 



Name 
Description 



creator 



yasser 



STATIC 



YASSER FATHEY 



LUNT 



(Yasser) JuJu>JI aU^I! j<uJ calf=^ -6 

(static) 4] < LLgjj - 
(yasser fathey)ju-^ljJI *-<-ulj - 



4JLUI ^iLiii J^jJLJ COnt jljj ^k. ckiu^ -7 








yjj 



IA\A\ LiLilJ J^oiJ 
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cJLaia^t 



^(Jbd^e^l^O^I 







CONFIGURE\ Antenna 

RT592 TriPOCi 



Hnt- Name 



Uer-t Offset 

Befit Hgt 
Meas Type 



CQNT 



0.3600 rn 

ei.300 m 
UerticalT 



^•'j^l jLl^W jW^> f>^ LiaLot j^j ^1 



: <LJb]| UulAl\ jjtv* ijiij| <LiL£iJ J^ jdJ 



COHFIGURE\ Position 



update Rate: 
Coord Sys : 



1 .9 



WGSS4 Geodetic 



CONT 



cont jljj ^ ckiL^ -11 



(.^b /5.0/1.0/0.5/0.1) 



4-JLUt A-^Uii J^jdj cont jtjj ^ lLj-l^j -13 



COHFIGURE\ Position 



rCoord sys= 

SiJiss 1 


< 


29. 94. 96 


\mmmm 




I!?3 ITillffl 





CQNT NEW EDIT EEL INFu CtNUtl 






Fl (CONT)^ 
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cJLaia^t 



^tjbd0ui^4&ij»u*m 







jjji^ oLul jls^I aII^j *L1j} ^ jlj>L£ l-cl^Lla oLj! jl^} aU^j jl^j *J !i| La! 



(iSjLoil LiLUI ^) |F2| j)jj ^ cI^Ll^L jujl^oLuIjl^I ^Lt^^l ajLj^jI^j -15 



CONFIGURE\ Hew Coord Systm 



Coord Sys s 



Tr ansf or m 

Projection 
Geoid Model 



uuHT 



Eng.:yasser okda 



TAIF 

HAWYA 

Test 1 



. < 1 iillXl CjUjI JL>-2| aLljj (Qj-uI ' . -"^— 1 ' ' 

(TAIF) J^i i^i, jtiiij - 
(HAWYA) aju^JU .us.-t tj - 



^LuIji^VI aU^. 31^ jIjl^L ?j2ul 4_JLJ! 4_J,UU J^jlU |F1| (CONT ) jljj lLJL^ ^ -16 



CONFIGURED Formats 



Format- Grid 
Format Geodetc 

Quality Type 

Defined by 
OCUPV Counter 



CONT 



East > North? H-at 



Lat* Lorif Hgt 

DOP 

Pcs+H*jt+Time 
Observations 



CjLp! Jl^VI A ^=3 j uu ^ysj£. 4-2jjJs jLtioj " 

(E, N, H) / (N, E, H) 

4-x^IjJlj>JI CjLjjIJl^VI q^j£. 4-2j^is jLlioj " 

(Lat, Lon. , Hgt) / (Lon., Lat, Hgt) 

A jj 1 La 1 . ' 3_ijj>Jl jLLioj ~ 



( cjIju-^IjJI 



: jL^jVi Ja^uul ULUI 3LAIA1J J^jlU gjj (CONT ) jljj ,Ui tWs fi -17 



CONFIGURED LO 



Log static 0&5 : 
Obs Rate s 

Log moving o&s = 

Log fluto Positions! 



15. Ot 5 



HOT 



CONT 



aI jL^SJ^I J-tag-^uJ 4- C-cCjJ L-^= lil -SJl^J - 



V 



15- 10) ^L^ajVl J^otxxu Jjuus JJL^o - 



( £puuA\ CxjIM! ju^jJI 4_ JLilS 



CONFIGURED O.: 



OCUPV Mode: 



icupaiion Setting 

Normal 



.V a! JLusjJI 

^JLUt ^fLUiJ J^jdj [fI] (CONT ) jtjj.U ;,^ ^ -18 



Ruto stores 



CONT 



NO 1 









( StOp jljj ^ .Wti.MI Jl*1 , ta ~« jLajVl 
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cJLaia^t 



^(Jbd^e^l^O^I 







■ 4jrri/jJl SLALSJ1 J\ 1*jm1\j <li^UI liU *Uff |F 1 1 (CONT ) jljj cki ^ ^ "19 






.4-P^LujlU Sj^j^2I ^_ I ^^^ ^JljJI 4-tIlM cia-u-oj CxjcL-ujjI 4-JL^. £.lj^j ^Uj ~Z 




^jll ^L^Vjl^ 3 jj^ :(32- 5)^j J ^,^ 



MGINV 

L survey 



2 Stake-Out 

3 RR3 1 i oat i oris 

4 Utilities. . . 

5 Job 

6 Con-f iojure 

7 Transfer . . . 



COMT 



HIDE 



jL^xJu ^yoL>*l\ pLajjzl ^j-uLlLc aJlJcIu-uj -j5 



.(cdJjtJ (^LJkJI Jjj^tl a Jiir~ t r<j) 4_l>*jL>J 



^ 4. ON/OFF jljj jLi , L> l, ^ -5 

4»tiLtiul ^ ^ laj a jL^j>JI (J-Lt-LuTu Tc-umi 
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cJLaia^t 



^(Jbd^e^l^O^I 






URUEVS Begin 



Config Set 

Job 
coora sys 



Antenna 



JQMT 



ST-vasser 



TRY-1 

WGi=:4 Geodetic 



FiT502 Tripod 



CiVS 



survey jlii^ ^ujJl usuil <>* -6 



j* 



tva 



Fl| (CONT ) jljj cki^ ^ 



LJllJl ^iLiJI 






4_cLLcuJl s j Laj 3 



i^nterjljj (^^i^- dajLJaJ j p^j^^t! (3-cjuI J j (J-21Ij 4-^dj^>JI p^ t u) a! Jl?cIu-uLj -O 






TOE\ PC-Card 



■-name 



Determination 



Eng.: yasser 

SESSION 1 
TRY1 



Date 



14.Qd.98 



06.10 . 03 

03.11 . 03 
14 .11 . 03 



CQNT NEW EDIT DEL DEUCE ccNUM 



^(CONT)Fl 



4-SjL_ai! iuiLiJi f^Ji 



si ,>/»yi 2.\^ J^\2~,A...\\ 2 r..\ r..\\ J\ SjyJI >., -10 

(jIjlcVI iiijiar^ii J^u)cjLoljL*yU^jll*j -11 



F2 NEW^ ckJL^i -6 



JOB\ New Jot. 



Name 

Descr iption 
cr eater 



SESSION 2 



AREA 3 

yasser fathey 
PC-Card 1 



uuNT 



(SESSION 2) £4>AJll fu-1 yl^^ -7 

(AREA 3) <U c*u,U! ciu^Jlj -8 

(YASSER FATHEYJjLualjJIfuJ -9 
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cJLaia^t 



^(Jbd^e^l^O^I 






>^thti 3 * 1 ^ti J3 txra |FjJ (CONT ) jljj cki^ ^ -11 



SURUEVS. Iiefault 



Point Id 



Ant Height : 



GDOP 



OCUPV 




0.000 rn 



6.3 



laiUI 



(*\> 



C^'V fc^J 



JJL^o 



JjLTKJ 






1) 



:5_JLUI ^iLU! jj^-.a ju^>Jl 5_jW *jlJ [Fl| (OCUPY ) jljj , W.;,r»'i ^ -12 



bliruevn Default 



Point Id 



flnt Height- 
Static OGS 

GDOP 



STOP 




1 .234 m 



ADD 




2l ju^JI ^Ijlt. Ijlua -13 

«* * 



( Ju^jJI 4-2jj^LaJ Ljl-ij) i-u-uLLc 5-ildj SpILiJ <J-a*J jW^^' c ^L>-y " 1 ^ 



Fl (STOP ) jtjj.U;,^ ju^jJI Utf eI^I juu -16 



jLz»jV! o^>U Fl (STOR ) jljj <>l Ja.w^ -17 



SHIFT + QUIT (F6) jljj ^ cki^ jl^jJ! c^U,)? -18 

ON/OFF jljj fjc Ja^^jL jU>JI jUu -19 
Jl jUj>ji s jUIj c£< m^H J^j jU*^ i3^1 (hj -^j-^ ^^ 6-* *U^' ^*j -20 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







(JjL^=3 II 4 La < ul^j ULail>tJu 4_Lll£>^jj Cjjj^=JI ^£jL3 jL^^ 4r Od)^ 6 "^ ^J*-^ 3 7 UL ^3 (*-y -^ 

. cjjI^=J! <> cjLLJI J^j (SKI Pro) ^jLo.^1 £/»UjJI Jj-^uj ^ .3 
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: AuttLfcl I dJ^y ! 4dd£ QUIA I U ja£l* 

* 



4ilLc2l ^jiajLAJ L&Lul_ij1 *u lLsUL u VI <LqiaJ) 

Xujlafa&W Mtej u^\ J*j*\ &jj iyajl\*J*\2\ b* J& fa?£W Usuafa - 6 

jjl^ll JUJbJ 3^-1 jirtJ Lb->w fb- 7 



4_) Jtt^s 



4_> Juus 



,jj| i^jjlaj (Ashetech zl2) iili£,| ^SI^JLI juji^J jL^- 

.jJlii^laj (Leica SR520 ) L^V ^l^Jtt juj^j jL^ 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 










t Usl /» 1 



^^jVi j^u - 2 



.i-jl uMl CjIIjI 4- J^lj^l J ^ jLJ> ^ jU^ J^jJI O^^^J v - 2 

.4_JLc £aj ^le. Jjr^^JH J^Vl ^^ *jaljJtl Jyju>o Sj^f ajM^ j^'>^ o^ Ju^ " 3 

.aJbljJll JuJu>o jL^>o ^sjU 4Jj-U 3 JlcLj9 lLsj>> Jl-l^J ^j^3ucj ~ T" 
.(JLl^JI 4- ^ * Cr^ ' %r ?-^'J"^' U ^ U ^ L>,J J^^ ^J jL ^J ta *»' ^ f-^3 Ly^ ^^ ~ ^ 

■ 4-4-ui-AJjJl J^LaJI 4- ?-^'J^' u ^^ L>lJ jW^^ ^•*J JL ^J^\ LLa-SJul f-*-^J ^j-^=ucj V ~ / 
4_) Ju^jJI 4-2jjJs jL>oLj 4_x^ 7-j^uILij 4 ciJ Jl^jl^j ^jj^j-tl *j3IjJu JuJl>o jL^>* q£- Ij^^Sj tiJuj jJL a Ju3 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







( djlJL*! I d^LH i>u^ ) f toVl i>u^ («ju2j £Jj*J 



CjLq-JLju 









( f uSri cuiii <>) *ijSn 45 



r.t< 






J<li 



c3# 



kill 



j '^ IxJt 






*jbljJll JuJu>o Sj^j^Lj 3^j-x-^jJlI 

ju^. L^jLcIjwc c-xj^IjJI d^L2Jj| rj-ti .3 



Jj II * II - II 

3j^-a lLdL tailll iJl-A (^JLc c-jjJljJI 3_iLcJ (--cjs&Il^ Lxjj^v ji V 4_<ijL2Jl ^_ Sjij^-iLa _ij^>*j 4-1L*. ^_j / 3 J J 

.C-JjjJLl SjLC.L-tJL^J (Jj^l 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 







( djlJL*! I d^LH i>u^ ) f toVl i>u^ («ju2j £Jj*J 



t-jjjJll (J^ (j-^ ?ri>*^' '«-*■* ^*y 



^142 / / 



: 5L> 



LU! 



-JjJlu! A-uu 



4 




3 




2 




1 



:5JjL>JL 



:c-JLUJI *£j 



: 4^a 



>UJI 



.JoLoill f>^t^ £>* / 80 J-^Lsu La r^liVl JL>JI 



lL^L2 I 









*JbljJll JuJu>o Sj^^Lj 3_ij_^ojJll CjI ^3 j u 

Ju£. L^JLClj^C C-xJ^ljJI lLsL2JJI ?"J^ ^L>^} (^jIL-tjuC .3 

4 <? n V 1 1 lLouL-uVI 4-^.kaJl (^-J (JJjJSfcI(Jl 
*j31jJII JuJu>o jL^>* Cjuj^suc fj^ 2 jL>»l ^£jpLL.*A .4 

_^>*jJll *-^lj-tl JUJU>0 jL^>- -^JLCJ 3^L>^} ^Jj-uiA .J 



fj+**i 



: Cj Ho J^tla 



: MJ^' £^ 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 



( uj-uILj "a**\J> ) ul ftj *H ft 
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ftttlt L4*JI 



gitjttdbdbul^j&tftUttlt 



( ujiULj^li- ) uLJj^dU 
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■o.'iifl(| lliiiji]||q.o.'inll pilnlll nnlnll iiiiiiiif ||)ll 

gftLUI ^Ui w*«^ 2ULJI h^P 



jSljIldbd^^SJ^Uiill 




(3rhf 



leti\ 



u'i g U c_ujJl1I!j ^"i aJI (<i-UjLliJ 4_aL*JI 4 i u i n IxU 4jaj^ta (jj^JL>jl *_uj^v. 







fruit l^ji 



^tjttdbdbul^j&tftUttlt 







jilltie-4 (3j-L^j aJbljJll JuJu>o jL^>- aI Justlu-uLi dsLSJJI ^a icj^jse^ J^^J ♦ d)IJ^II 






4-La_2j Jll^ j 
LfJjLStllil Ju^jJI 4-2j^LaJ cialJiil! £yz icj^jse^ CjL-pl Jl>wJ JuJl>o 



- 1 

- 2 

- 3 

- 4 






.*Ja(jJl( JbJu>o Sj^JS^Ll 4 ^l~-re_t1 JlusjJI Jjj-Ls <_1jJlLU ^ <a i nj (j| 
*JaljJll JbJu>o Sj^^U JLi^sjJI ^_ »l ki-^^f I jjL^a (—JjJGJII ^ g < uj <jl 

• J-^>J^J jU^ 1 ->^1 ^L^ 3 £>A* <^ 



- 1 

- 2 

- 3 



^uUi^uji tujjdtfll £2*211 tfjll 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


P^_u_oVl 






























CJJjJjll dl5j 
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:3UJLW- 1 

Sj^3l^j ^IjJlI juji^tU ^/^^tl ^ltx;tl cjLj^=^ ^^ dJL^ju juu dUij ^ (GPS ) *j3lj-tl JuJi^j 3>£>4 

4 (OP >S UJblj-tl JljJu>o 3j^*Lj 4 ^h^eJLl Jl-x^>jJI c-x-JL<-u1j (Jj-^ J < (vjP!S ) xJalj-tl JljJu>o Sj^vf J-<^ 

dlJju=j 4 (G PS) jJaljJll J^J^S ^>^t_j jl-x^jJI aJUjlJ 4-^m^^HI JU^Vlj 4 (GPS) ^IjJLl JuJu>o 

^iJlj 4J i-U-uLLd 4-2jjJs pJ^ltJLd J^~"" I J (jL^ C-JjjLLtl (^^1 (^IaJ L^-^DJ 4 4-Lp^=3 1»1 (JL^. 2|J 4 4-JuL>J I <J L^£. V I 

^1 Jl_uLG ^ 4JJ1 (jiL. IjpU c-i^ Ugiizs! I jl (G P S V-sljJll jljJl^S Sj^-L. J_^J! ^L^l cr JU* 



4-La_Sj C<-l.uj . 1 

»* * 

GPS ^UoL a^MJLI zjjJla A 

jL-LgJIu LjjU <JJujJl-^j ^-j zji 4-LILj LLuiLLujLa ciJjL^j*. l^J '^** (J J-Cluu c-JjJuJu (jr^*) dJuLi 4-au 4-23 (^^i^- ^>oj 
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cjujia^t 



^(Jbd^e^l^O^I 






JjVl^ly^Jltl 



tJjVlti^tt! 



(vJr >S ) *j3lj-t1 JujL>o jL^>- aI Jiidu-uLj ilaJij Ju^j ^^JLc c-tJjJuJI 



,^ '^^- < » 



M3:^>«l^iu3JU 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


pJJJdU^I 
































W jSlt cjSj 






♦♦ i *», 



: ^Ui^Tnitl uljjtfljSj^Sh 



.^iy L> ^UkJ! J_«UJ! ^ (GPS) ^IjJL 



Ju JL>u j 



)U*~ i 



i^jj 15= ^UjjVI j^.U - 



V 



\ I 



ri 




} f -■ \", : '- i ", : ; f ^'S'SjeftSBSBi "f "-■ SS'JftgvSK; f •:■/':! \', : ;f f.-;„:"vf. -.f '-'■ : i ":! ; \".:-Y ' V f '-'" \ " : 1 ' \ ' .: : » : fi :<BJ!Sj»ft&SS'« f '' : . " < : " < : V ' #«# Ss<WS5<fs "f V " < * > " < : f ' f ■' \" ■' ' 



***■ *\j*[3 "H*&j A$*5^ jU^I Cr^ C>^' J^^ 



MJ 
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cjujia^t 



^(Jbd^e^l^O^I 







(GPS) ) ^1^1 JLJJL^JjL^e (»tJiiu^LJ^b2j JLi^>} tij-^t^^^ 1 utji^^t 

LjJ i-^ljJL>. oLul ji^l 

CL<Jbj jLpiwIj 4 flUUl ^Jl-J jl_<^^U ^_<-uJlIJI *_jjj!lJI Ji-jjL?tILj (c-JjJl-11 c-blj^ij CLcj>o) L-JjJljJLI ^J-2j .Z 

jL^abJIj J_*aU c_^l_ai J^jUJ! jLloJj J_*aU 3j_^Vl j! jl^L (c_jjjd1 «-fll>&l c**3) c_jjjQil ^^j .3 



£&jXL> <A2^\ JUtVl :<LulSJl ^.jJL! 

. I ^J'^ ^jJ^jJI Ju-iZu AJ-Sj 4»La_2j c-Jj JlLc J^aJ c-Jj JlII -i J^>o • 1 

.AjjLL^JIj^I^JI 
. {( 1 ) ^j3j ?:Jj-^j I Ju^jJLj ^^LJkJI t^j^JJI 4^jjlLj c-Jj JlUI AJ^2j .4 



Jll^ 



»jJI r-Jj-^j ^_ pLajj VI 4-jLl^dj pLajjzl ^j-uL4-2-^ a I jLJtTn-uu 4j9Ju ^jIjJI pLajjl c-JjJuJj (J-o_l2j .J 



.(^-claUkJI 3 JLx^JI ^Ij)jL^>JI CjIjI Jt£-I £>a JL^abJL c-JjJuJLl aj^j .6 



UJ 



J] Sj^l Jlui ^u^Jll JU^Vl :4iJliJI iJUjil 






.( Ju^>jJI 7:ij-^j)x-^j-tl I§_ l(^ljT M< " (^ Lr^' CjLajJmi x_^a ^L^j^?l ^LUj ^j^o Jl^dUJI .3 

.( iiiliil sjlk^ji ^.Ij ) (SPP) 



JjjC^^JI >^j ^j^CJ 6^jL>JLl 4JqaI]| (jyl^. <JJQJi 2 jL>.jJ|j 4-JjLbjj CxjIjj 4Jia2j 
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\ 




4^»jijua 









fruit l^ji 



^tjttdbdbul^j&tftUttlt 







GPS Jil^l JLJJLftJ jL^ftJ UJLJ JUd) ^ij^j 







tJj-LaJI i Laj>. 



.t^oj^jul 3j^l-i 



.:£LSjjV1 



f 



4 t~>ii rtl &&J '^JL? miU («-<-ul 

/ / : C ^I J JLI^142 / / :^jllil 



££>^ 



IxjIj 



IxjIj 



: j^jJI ^ 



:( ^^^JLl ciuSjIll )ju-^jJI 4jIju cJaj 
:( C:r JL>JLl ciuSjlJI )ju^jJI 4jL#j cJbj 



(1) fSj £4j^ 






- 1 



(PDOP) 



OU^t j£uU$Jbw 



: ^Jj^j^j jU^' ^ 



t^Jj^l m<U 3Jl>^j ^3j 



tuUa^dU 
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cjujia^t 



^(Jbd^e^l^O^I 







^U)I^LalluJ)JLl)l 



t^llll^m 



(vJr IS J *-^ljJLl JjJu>0 jL^->- a(JL?cIu-uIj cl^L2Jj| £)-4 4-^=u_ti JLx-^j (^^ic C-xJjJLlJI 



s^j^lbUflijSJba 



kjLgaja p 9_xu_ul ( ^j^ <>^^ 37) 
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•Od> 



. (GPS) ^iljJLl ju ju>J sj^t <>* y<^f jf o^-j^j • 1 



.cLLi^l CuLLLi] jljj .3 



UL>»j^3 Q^^sutl 4_ki2Jj| 0jL& (jr^- iTbuJI 2 jL>»Jj| fUL&^ L 4-lJLC 



4jUttl (jJjUUI 4- Sjj^jll OaUUI J^=J 
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plttl! £u1*l)I j2l>tl ajOaU ^5jS)l j>U*UI 2b-L4l 




{(GPS) 521^1 jbd*j jt^ ^i^Lyu buui > &£ *LiJi } ^^u ajiuiiiii(jiik*ii 

cri^ii £X>iJI J^ ^j ^>«WJ .>la^>M :JjVl il^l 

(Reference) fj>AJJ 

.(**jj < ff.n'i £aju) L^J 4^ljJL>J! cjLpI j^VI o^i (Rovers)^=_uU! d=L^ ^Sl^a jujl^ .2 

LksLil!! (^i^- Bj^jvVl A^=3jj>ti Lka-Lki^o (J-AAJ C-JjjJLl ^J^Sj jL^>* ^j-^ J*-^ 3 ' -*J^J 4-JL>* 2— A 

^j^j j oLjliaJlj oL^JUl 1^[^d ( j H ^ ju=h](j co-^LlXI J-aLkJI jL-j^Ij J-^U Sj^Vl jl jl^I .6 

3 Jl^j (J-^ 3 ^- 5-x^L^D ^jj^>iJ 4j>^L_tju<3 

j^jILj 4j1^^JI JU^-Vl : A-ulill £Jb*jJJ 



t^j^l J-aaj c-JjJuJJ j^iLJLl c^lj^iVI C-<j>iJJ 4X.j-^>JLl I§_ c-JjJlLc J-^3 r*>^ 



Jll^ 



C-ocL-ujJij 4-lS^2I da j cb £yz Jl^dGJIj 3^Jl>JLI 4-La-SJul J}^3 '^^^ Lr^'Jt^ J < ^ 

( (z) ^j ?:jj-^ ) ju^>jJLj ^^LiJI t^jj-^jJI ii-uu .J 

jJI ?:Jj-^j I2_ pLijjVI 4-jLI^dj pLijjVI ^j-uLlS.^ a| Jl?cIu_uLj 4j3Ju jL^JI pLajjl <j-"Lf^ .4 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 







Ld 



J] 3j^tJ! JUiL 4m^nU JU^Vl tttllill ii^ji! 



(Rovers, Reference) jLzi^Vl sj^.? oIjl^j iaL^ ^ jL^jVi ^j^a .1 

•(J-^T (jL^ 3 * 4r ^ ^t^A^j CjLcj-^>JLI ^.L^-uLj CjLiitl ^a 4-lULlL^I iie_<_aJ J-<^C .Z 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 







GPS jS^JI JLJJbJ jL^j ujLj JUd) ^ij^j 







tJj-LaJI i Laj>. 



.:^2>j^u! Bj^j!^ 



.:^UjjVI 



Rover cd 



• ^ La^JLlI (*^J : f"JL? '"^ (*-*-"' 

Reference eolj 



'j- 



kiUI 



t-^ 



Zu\h 



I*jIj 



f 



/ / ^IjJll ^ 142 / / :£jjLUI 
:( C:r JL>JLl CL^jlJI )ju^jJI 4j|ju CLd3j 



: ( (jr JUJLl cl^jIJI ) ju-^jJI 4jL#j cJbj 






- i 



(PDOP) 



:jL^tj^uU>bw 



: 4Jj^>j^j jL^>JI ^ 



*(JJ^< t-oXl 3 Jl^j (^J 



iuU^dU 



«• ♦ 



(2) fij £J>" 
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cjujia^t 



^(Jbd^e^l^O^I 







A 4| A 



OltfJ! ^UiN uJjXM 



x&itiiitjj&to 



4-2j^iaJ (^VJr ISjfJaljJll JUjL>0 jL^>- aI Jlifclu-uLj lLsLSJJI £)-4 4X.J_$JSE^3 CjLuI JL>J (J-\-L*J (^^i^- C-xJjJLlII 






Jl^ 



la pa.LLti I C^a «^»*v- Cllu) 
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p^jjduVl 






























i^jsh cjSj 



JIjLuJI 4-2jj^Laj Ju^jJI)ciJjjSfcI(Jll Jll^jJI 4-2j^iaj lLsLSJJI ^a ic.j_^?t^3 CjLpI Jl>wJ (^-jju " 1 

3 




> 



i^T jT (RTK), 



Lm 



^Ul 3 Jl^j S^jj^a (^(jr >Sj *jbljJll JuJu>o Sj^^l £y* ^jLjJl^j . 1 



.4^3jj?tI(Ju 3 Jl^jJ! ^jIjj^ Ll^£.j aILjuJi 3 Jl>wjJLj ^)-^L>Ji J-^L>Ji ..Z 
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: 4- USD^' ^'j^k MJ^I f> 2 £9 c^ 3 ^ £JLP^' d^ f^J 

.(Reference) ^j^^wj 

. Ju^ JLJ (-ct-uLUI CLd3<iJl ^Luiwl a (i>. o < kjt^J 4j3Ju) , UjlII 4 £ La U i-L^t Jlj>JI CjLuI Jl^VI lH-jju .2 

4_SlaJU ijt-LiiaJ LLlU (IvOVerj a ^j^tlXK cjI jl^jJI) 3 jl^jJLJ 3 <^j^tl jL<-a>a fu<-uj>j c_jjJl1I ^j^2j .3 



4-JL*. ^_ 4_^Dj^?tILtl 3 Ju>wjJ| I ^j'^ ciJj.^tlLL-u (^a-!t cialJiiJl JuJu>o j1 c j^llmX\ Ju^jJI 5JL*. £— ^-Lqa 

.(£J15JI Sjl^jJI j^Ij) i^^Jlj cjLoJI iij^j ju^jJI 
j oLjLWtlj oUrtUI i^L^D ^ jL^bJIj J-^ii c^^uLai J-*UJI jL^lj J^JLt s>^Vl j| j^! .5 

.3 jL>wJ (J-^3 ^- 4-X^L^D ^)J^>iJ <L>*L_tJL4 -ij^j 

^jIL. 4-.l12.-kJ1 JUtVl : JLjilil) ila^l 



.4-lS^2I da j ' ^ ^c Jl^dGJIj 3_iJu>Jj 4-La-SJul J}^3 ^JljJl f-*-^J -^ 



<pLajjVI 4-j^ljj < J j qs t-ulJl J t^L^j (JLlSj l^j^I ^lj a ^J^J^ ^ lqL>.j jl^>Jl CjI n1. t^ 1 ^j^ ii^aG 11 .4 



♦♦ t « 4 <♦♦ ?■ 



.((•3) j*Sj ?:Jij^-> ) ju-ojJLi (_>^iL>JI ?:Jijj*l!l Huju .D 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 







Ld 



JJ s^l jl^i iirAll JU^Vl tttllill iJUjJL! 



(Rovers, Reference) JLzi^VI sj^.? oIjl^j iaL^ ^ jL*jVi ^jj^j .1 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 







GPS j2l>ll JUJbJ jl^J djMA JLtfj £J>«J 




tjL^Jt j^uU^bw 



: 4Jj_>j_aj jU^' ^ 



a -4-C.Lijjl ^jM^ J-^L^ 



*(JJ^< 1 H\\ 6dS>*J (^J 






L 



^^ 



i^jJUl^uU^la* 



t £j)j. uA I ^_<_U 



p I I : J^ljJLl Jb 142 / / t^jjLli! 



!>*J 



^Lu 



J^ 1 



.LLfj-^a 



: ciJj^tltl Ju^jJI f-^j 



jUUI ^Sj>S 



( ^SjJtJ Ij uLlUI ) tjL4l 3£ki* Ja uU^bta 



— (Jj-LaJ! i Laj>. 



-<j^>*]| S^jIj 



£L2jVI 



8 



7 



6 



1 



Ju^sjJI 4jI Ju C*j3j 






«• ♦ 



(3) f^j g Ai*J 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 







gljll^ly^lll 



t«Wlfcl>fcl 



(^vJroJ *j3IjJII JuJu>o jL^>* a! Jl?cIu-uu ^j^^Lc pjj^uIjLd lL^-lL^^o 



:^>M(luiu5-U 



Jt^ 



la pO.LLti 1 (^)-^jL^J>* CLLt/j 
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P^j-*- ^" 






























ujjilll c&j 



.(vJr !Sj *j3lj-tl JuJu>o jL^>- aI Justlu-uLj (J\jus ^L>ol JuJu>o - 1 
(^vJr Oj *j3IjJu JuJl>o jL^>* a! Jl?cIu-uLj i^s^^j^ pjj^uILuc * k»jU>^. i ~ Z 



(RTK)^ 



i^ 



V so*^ ^j> (GPS) ^Ijll jj^j jL^. .1 

.jL-oil 1 jjl^ -iJL?e-4 J-A*JI 5-S.UJJl clajlj^w .J 



-^ 1419 Ja - j K .::^ 2 :* ;< - - ipj*juJl AJlji^Jl aj*_a^JI - 4£LuJb AJlji^Jl ^Sljxll JJj (1) 
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{(GPS)^IJbJ^jL^^ 

: 4- (J^J^' ^Lm^Lj MJ^' f>^£9 c^-*^ £J>^' J^ f^J 



^jJLL Ui^JI JUlVI :U>\hl\ il^jJLl 



cpLajjVI ^jtjj 4 (J-^c-<-ujJI J-i^Lsj cJLlSIu-uVI ^jIj-A 5-x^.jj ia-^Liwj jL^j>JI CjI^Ijlc} ^j-4 Jl^dGJI .Z 



*♦ i i 4 <♦» <f 



(jU^J! J^ <^= ^lj) jUsW j^ JSlj 

tL-ujJlj 4-t2^2l d^-uJs £)-4 Jl^dGJIj S^Jl>JLI 4-La-SJul Jj^ Lr^'Jt^ f-^J 
((4 ) ^j3j £Oj_4-> ) Ju-^jJI t^j^j 2— oLisjJstJLtl ijLi^ ^- 4-Lsjj?tJL<3 ^1 (J^i^e-LuJj Ju-^jJI t^j^j ii-uu .4 
4_)LL^dj pLajjVl ^j-uLlLc a I JiifclLmlj 4-^Ju ^-Jij-jjl pLajjl (J^LajS ^j_j ^j^Lj J-aL*. a i jL^tTn-u I 5JL*. ^_ .J 

^UJVI jljJl^j (2) ^j 3 L2UI cjLuIjl^I JU.j! ^ jLU! 4- (1) ^j 4-LiJJI J! Jj^^l juu .7 



-164- 






cjujia^t 



^(Jbd^e^l^O^I 







C <-4 



*JU SJ^JI jOc Jm^itl JUtVl :a!LIClJ1 iUjJtl 



(Rovers, Reference) jlzi^VI sj^i oia^j '^\^=, ^ jL*jVi ij^ .1 



( JuuajJI 7rij-ftJ )*J9^Jtl i|_ l^lj-r ml *u ^pJI diLa^mi *_« jLnsj^l JjjLLaj (j-<s Jl^=jLjJ( .3 



(X=4521691.198,y=3857227.125,z=231 1030.253) :^(WGS84) 



(2) 



' l 



)y/18.l7l,b=64723/.28) < >JLUlJ^I4.l43Lilj^. 

(A, = 40 25' 09.7480", cp =21 17' 49.4465") j? 



(2). 



(N=2355998.402, E=6471 12.150) ^x 



(A, = 40 25' 05.4939", cp =21 17' 58.5956") jt 



(2) 



JUuiJ! *L*3I jjl^ ( X SL04 1 5) f!j ikUJI ju^ JjUJ! 6^-^' 4- ~ 3 




cJuLkll AJjaZ' ILl^jV! CjjIjjII JalSj i L^»j Cjjj£ JjL (2) 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 




GPS fSl^il JLJJbJ jL^j ^> £j>&4 £Jj*j 







:jL^tj^uU>bw 



: 4Jj^j^j jL^>JI ^ 



i^l^JI ^j : (J j J T l u jl U 3 J^j ^j 



c- 



4-cLajjl ^jM^ (J-^b* 



L 



^^ 



: C^'V t^ 



i^jJUl^uU^k* 



t £ J)j.L <A 1 A-UU 



p I I : J^ljJL!^ 142 / / :^jjLli! 



(U^ J^=J ju^jJ! <>jj ^MJll ^5>«UI <1*L^ cjLgIji^I ^jjJLl ->j^o ) :u>lUljLJl]aUJuLjl^l 


7 
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5 


4 


3 


2 


1 


2 »1. \ A\ 2UXs 




















(Jj-LaJl i Laj>. 


















O^J^' *>>'-> 


















g-LiSjVI 



:uUa?^U 



«• » 



(4) <4j £Jj-" 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 










£ - - £ 

CjLq-JLju 



^Jl jJI ^-j-lSjjI I JlA (JL^-^dJ 4-La_<-ul^J dJuljJu3j lLL-oAj ajlS .4-i^oLiaJl 3jL>*qJl ^i^. <--<JjJuJ! ^)-^ ^L^-J^» I J^AJ 






( *bVl Cxl2jf Ja) * I jVl ^jluut 



lll^l 






3-1 



> 



jL^LJut 



-.'4- (GPS) ^si^i jujl^; jL^. fi ai^i^ 



lLsI all) (j— ^ 






- 2 



(j_4 i-Cj^J*^3 CjLpI Jlj^} (ji±JU ~ J 



ciJjjSfclLJU Ju^jJI <L2j^Laj LksLil! 



^j>*^L<3 p^^Luc Lka_LLaj>iJ 



- 4 



Sj^c lLdL faujl IJl-A <^-i^- c-JjJljJI S_iLcj c^-stlt^ Lxjj^ jl V 4_<^jL2J| ^_ Sjij^-fLc _ij^>*j 4-lLs. ^_j < .j j j Laj 1 J 

.C-JjjJLl SjLC.L-tJL^J (^J^l 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 







( djlJL^ll d^LH i>u^ ) f toVl i>u^ (MdJ £JJ*J 



t-jjjJll (J^ (j-^ ?ri>*^' !•-*-* ^*y 



^142 / / 



: 5L> 



tui 



tO 



jlU! 



^-<-U 



4 




3 




2 




1 



:5JjL>JL 






: 4^3 



>UJI 



.JoLoill f>^t^ {jjq '/. 80 J-^Lsu La r^liVl JL>JI 

.lLUUI £>*** ^ '/• 100 J^Uj U r^Vl Jl^k] 



dsLS I 






J-<^aU 4IlLi^jj jL^j>JI ^1 Jlc} S^L^I (^jlu-tjuc - 1 

LgjLp! Jl>J ^L>ijJj 4-La_2j Jll^j ^L^| ^gjTLujua ~ 3 
^■—^ \ uu ^jj^=lJ lLsL2Jj! £)_£ 4-Cj-^jsejO ^-^^J *-^*^J*i j$j£i-L.aA ~~ T" 



i_2j^Laj lL^I SJul ^j_^ 4_cj-^?e-4 cjLpI jlj^J ^_lju 3_}Lj>*} j^j! 



I-LU.4 



- 5 






£>**»! 



',-»lk^\> * 



O^ t^i 3 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 



( UjiULj^li- ) uLJa^L* 
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fruit l^ji 



^tjttdbdbul^j&tftUttlt 



( UjiULj^li- ) uLJa^L* 
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■o.'iifl(| lliiip]||q.o.'inll piln]ll nnlnll niiiiiif |(|ll 

gftLUI ^Ui w*«^ 2ULJI h^P 






"O^ 



u'i Q U c_ujJl1I!j ^"i aJI (<i-UjLliJ 4_aL*JI 4 i u i n IxU 4jaj^ta (jj^JL>jl *_uj^v. 




sebti 



cataiLiaJi 



{Sl>tt aJdaU ^ii&l j>U*m 







<V»i «• 



Jjf*ani,A*U 






. Equatorial Radius (a) = 6378137.0 
. Flattening (f) = 1/298.257223563 

A 3, = (3. WGS-84 - 3- local) 




Af=(f 



WGS-84 



-f local )X104 



Reference Ellipsoid, Equatorial Radius (a) , Reciprocal Flattening (1/f), Delta a, Delta f (*10 A 4) 

Airy, 6377563.396, 299.3249646, 573.604, 0.11960023 

Australian National, 6378160.0, 298.25, -23.0, -0.00081204 

Bessel 1841, 6377397.155, 299.1528128, 739.845, 0.10037483 

Bessel 1841 (Nambia), 6377483.865, 299.1528128, 653.135, 0.10037483 

Clarke 1866, 6378206.4, 294.9786982, -69.4, -0.37264639 

Clarke 1880, 6378249.145, 293.465, -1 12.145, -0.54750714 

Everest, 6377276.345, 300.8017, 860.655, 0.28361368 

Fischer 1960 (Mercury), 6378166.0, 298.3, -29.0, 0.00480795 

Fischer 1968, 6378150.0, 298.3, -13. .0, 0.00480795 

GRS 1967, 6378160.0, 298.247167427, -23.0, -0.00113048 

GRS 1980, 6378137, 298.257222101, 0.0, -0.00000016 

Helmert 1906. 6378200.0. 298.3. -63.0. 0.00480795 



Hough, 6378270.0, 297.0, -133.0, -0.14192702 
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j2l>tl ajOaU £J4&I j>U*UI 2b-Uil 




International, 6378388.0, 297.0, -251.0.0, -0.14192702 

Krassovsky, 6378245.0, 298.3, -108.0, 0.00480795 

Modified Airy, 6377340.189, 299.3249646, 796.811, 0.11960023 

Modified Everest, 6377304.063, 300.8017, 832.937, 0.28361368 

Modified Fischer 1960, 6378155.0, 298.3, -18.0, 0.00480795 

South American 1969, 6378160.0, 298.25, -23.0, -0.00081204 

WGS 60, 6378165.0, 298.3, -28.0, 0.00480795 

WGS 66, 6378145.0, 298.25, -8.0, -0.00081204 

WGS-72, 6378135.0, 298.26, 2.0, 0.0003121057 

WGS-84. 6378137.0. 298.257223563. 0.0. 0.0 



(1) Defense Mapping Agency. 1987b. DMA Technical Report: Supplement to Department of 
Defense World Geodetic System 1984 Technical Report. Part I and II. Washington, DC: Defense 
Mapping Agency 
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jSlj-i! JbJL*XJ 4jjj&! j»U*UI a^L4! 







JuJu>o Sj^frxf AljLseTmjIj 4£^1 Cj>L*.jJI .(.&1417 aLc) ^^ ^J 4111 Ju£. i(jr it-ujJI ~ 2 

(jiaLjJ!. ^IjJll jyjL?tl! ^j^itl a Hail I (_& 1420 aLl) ^j^L^t^ ^ jl*^ 4 oi^jJI - 3 

4 .dJlM! ( kjuzU i^L-JLl ^l^.. (^2002)^1^11 JU£. ^Lfc t r^ij -(jr*^ Jl*3fcA 4 AjUe-ti - 5 

Trimble , Ashtech, Leica, ^uyii^= - 7 



1- Alfred Leick 

GPS satellite Surveying , 1990, John Wiley &son,Inc. 

2- Prof.DR.Bernhar Hofmann- Wellenhof,Dr.Herbert Lichtenegger 

Global positioning System Theory and Practice, 1992,Adolf 

Horizhausens.nachfolger 

3- David wells, 

Guide To GPS Positioning, 1986,Canadian GPS Associates Mohinder s. 

4- Elliott Kaplan, 

Understanding GPS: Principles and Applications, 1996. Artech 

House, 

5- Grewal, Lawrence R. Weill, Angus P. Andrews 

Global Positioning Systems, Inertial Navigation, and Integration, 

2001 John Wiley & Sons Publishing 
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5^!>tt JJ.iaU £Jj£l j>UmJI 2b-Ui! 




6- J. Spilker & B. Parkinson 

Global Positioning System: Theory and Applications Vol. 11,1993, 

7- Simon McElroy 

Getting Started with GPS Surveying,2001, the Texas Society of 

Professional Surveyors, 

8- leica 

Technical Reference Manual V2.0 ,2001, Leica-geosystem 

9- GPS World Magazine 

10- leica 

GPS Equipment User Manual V4.0 ,2001, Leica-geosystem 

t Qjjtiti I "&LU g£l>4 J4U 

www.usga.gov 
www.navtechgps.com 

www.aero.org 
www . survey hi story . org 
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uu^ai 




ftttlt UL*1\ 



^tjttdbdbul^j&tftUttlt 






3 »JUJ— « 


- 1 ^l^!JUJL^^>^lj»IJa^!j^^UJ^t^iVl3Jb-^ 

23 


3ta4ldll(*2j 


fyZjtt 


, ^uA^^k 


3 




- 1 


5 


( GPS) ^Ijl! jujv.t^j^tl pi Ml 


- 2 


7 


a U , „|j * ^^J * t ->r U , „ ^lr t UL2JLJI oLoK L^l >L*» Sx a i < "I ' "V| **j^-^ ^M 

GPS 


- 3 


8 




- 4 


8 


(Ranging -code differential) iy*;-«\\ ^ju ^La 


- 4 

- 1 


9 


(Carrier phase )jjUU iiaUJi i^l ^Ua 


- 4 

- 2 


10 


^I^Jtl jbjVJt^y^-itl fUaiJI J<jr Sj^-.*"! 


- 5 


11 


GPS jSI^JLI juj V,t ^ij^tl ^ UaJLil ciUjlmO^I 


- 6 


12 




- 7 


12 


(Earth) <>jVl 


- 7 

- 1 


13 


(Geoid) jlu9^>ji 


- 7 

- 2 


14 


(Ellipsoid) jl^mmIVI 


- 7 

- 3 


15 
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